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SITE NAME: Photocircuits DivVKollmorgen Corp. 
ADDRESS: Glen Cove, Long Island, NY 

EPA ID NO. 
LATITUDE 

LONGITUDE: 

NYD096920483 
45° 51'06" N 
073° 37' 24" W 

1.0 SITE SUMMARY 

The Photocircuits Division/Kollmorgen Corporation Site, hereafter referred to as Photocircuits, is 

located in a small industrial park in Glen Cove, Nassau County, New York, and covers approximately 

10.8 acres. Two sides of the property are bordered by roadways: the north by Sea Cliff Avenue, and 

the east side by State Route 107. Slater Electric Company occupies the property immediately west of 

the site, and the Glen Head Country Club Covers an extensive area to the south. 

Photocircuits has been operating in Glen Cove, New York since the late 1950s. The company 

manufactures printed circuit boards for the electronics industry, and its processes include metal 

plating, stripping, and etching. These processes not only produce hazardous waste, but require the 

use of hazardous substances as feedstock material. 

There are four buildings on site, two which are production facilities and two which house the waste 

treatment and maintenance operations. A portion of one of the buildings is designated as storage 

space, and is augmented by a small Storage shed located next to it. Various containers of feedstock 

material are kept on a bermed, concrete pad between two of the buildings. Containers of waste 

material are also stored here temporarily, prior to their removal for off-site disposal. There are two 

production wells, each with a pump house, and three diffusion wells on site. 

Most of the property's surface is paved over, and most of this is designated as parking areas. Glen 

Cove Creek, sometimes referred to as Cedar Swamp Creek, flows through the western half of the site 

property in a northerly direction. The creek separates the three larger buildings on site from the 

fourth, but their respective parking areas are adjoined by a car bridge and a smaller pedestrian 

bridge. There is a narrow grass-covered strip of land on either side of the creek with a few trees 

scattered along its length. The only other vegetated areas are along the north and east edges of the 

property, parallel to the bordering roadways. 

The facility has a history of unauthorized discharges to Glen Cove Creek. On several occasions 

discharges from Photocircuits to the Glen Cove wastewater treatment plant exceeded the State 

Pollutant Discharge Elimination System (SPDES) permit limits for copper. In addition, local 

groundwater contamination has been documented and may be attributable to the site. Table 1 

presents a detailed chronology of events at the Photocircuits Site. 
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TABLE 1 

HISTORY OF THE PHOTOCIRCUITS DIVISION/KOLLMORGEN SITE AND 

CHRONOLOGY OF RESPONSE ACTIONS 

4/01/56 Photocircuits began operations. Date taken from RCRA Hazardous Waste Permit 

Application. 

5/01/63 Work is started on the site for 155-foot-deep well to be used for cooling purposes. 

5/19/63 Work is completed on the 155-foot-deep well. 

3/20/64 A leak occurred in the waste treatment tank at Photocircuits, discharging untreated 

waste to a parking lot storm drain. The storm drain leads to Glen Cove Creek, and the 

discharge caused a dark blue discoloration in the creek. 

3/21 -22/64 The waste treatment tank undergoes repairs. 

3/23/64 

4/22/64 

4/23/64 

The waste treatment tank is back in operation. Samples were collected by the Nassau 

County Health Department (NCHD) from the weir, the pond, and the storm drain on 

Sea Cliff Avenue. The results indicated the presence of heavy metals and solvents. 

The NCHD notified Photocircuits Corporation to contact them immediately should 

another discharge occur. A discussion was held regarding the stoppage of operation 

shouId the problem recur. 

An inspection of the creek by NCHD revealed blue liquid emanating from the storm 

drain. A sample was collected from the weir at Photocircuits Corporation. 

The NCHD received a call from Photocircuits Corporation stating that a partially 

treated tank of copper waste was discharged into the creek, causing the blue 

coloration. A copper reading taken by Photocircuits Corporation revealed copper 

concentrations of 100 ppm. 

12/15/69 Work is started on site for the second 155-foot-deep well to be used for cooling 

purposes. 

01/29/70 Work is completed on the second 155-foot-deep well 
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TABLE 1 (CONT'D) 

HISTORY OF THE PHOTOCIRCUITS DIVISION/KOLLMORGEN SITE AND 

CHRONOLOGY OF RESPONSE ACTIONS 

12/09/74 Photocircuits Corporation circulates an internal memorandum stating company 

for discharge of any material to unauthorized facilities. 

7/77 The Carney Street well field in Glen Cove is closed. 

8/31/77 

12/21/78 

12/27/79 

A status report of the investigation of organic contamination at the Carney Street 

well field is prepared by the NCHD. The interim conclusion indicates Photocircuits as a 

potential responsible party. Sampling results show the presence of solvents. 

A New York State Department of Environmental Conservation (NYSDEC), Septic Tank 

Cleaner and Industrial Waste Collector Certificate of Registration is issued to the 

Kollmorgen Corporation, Reg. No, A1-001, expiration date, 3/31/79. 

A NYSDEC, Septic Tank Cleaner and Industrial Waste Collector Certificate of 

Registration is issued to the Kollmorgen Corporation Reg. No. A1-011, expiration 

date, 12/31/80. 

8/13/80 

1/16/81 

A RCRA 3001 permit is received by Photocircuits. 

A NYSDEC, Septic Tank Cleaner and Industrial Waste Collector Certificate of 

Registration is issued to Photocircuits Corporation, Reg. No. A1-001, expiration date, 
12/31/81. 

5/15/81 A RCRA inspection of Photocircuits Corporation is conducted by the NYSDEC, RCRA 
I.D. No. NYD096920483. 

1/07/83 A RCRA inspection of Photocircuits corporation is conducted by the NYSDEC, RCRA 

I D. No NYD096920483. 
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TABLE 1 (CONT'D) 

HISTORY OF THE PHOTOCIRCUITS DIVISION/KOLLMORGEN SITE AND 

CHRONOLOGY OF RESPONSE ACTIONS 

11/15/84 While collecting what were supposed to be empty, clean drums from Photocircuits, a 

city worker is burned by liquid remaining inside one of them. This prompted the 

Director of Public Works in Glen Cove to file a Hazardous Materials Complaint against 

Photocircuits. 

1/15/85 ^•7 tons of wastewater treatment sludge from electroplating operations were 

shipped to WRC Processing, Pottsville, Pa, under Permit No. PA 089 "For 

Reclamation". 

12/11/85 An inspection of Photocircuits Corporation is conducted by the NYSDEC under the 

New York State industrial Hazardous Waste Management Act. 

1/17/86 

1/20/86 

1/21/86 

1/22/86 

1/28/86 

1/30/86 

2/18/86 

2/26/86 

Photocircuits discharge to the Glen Cove wastewater treatment plant exceeds the 

copper standard on each of these dates, violating its SPDES permit number 

0026620. 

1/20/86 

1/29/86 

2/05/86 

2/11/86 

2/13/86 

Asa direct result Of the Photocircuits' violations, the Glen Cove wastewater treat

ment plant violates its SPDES permit five times during the same time frame. 

3/24/86 The Director of Public Works in Glen Cove sends a letter to Photocircuits pointing out 

the fact that the Glen Cove wastewater treatment plant violated its SPDES permit 

because of Photocircuits' negligence. The letter also serves as a Notice of Violation 

and subjects Photocircuits to a $1,000 fine for each violation in February. 

o 
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TABLE 1 (CONT'D) 

HISTORY OF THE PHOTOCIRCUITS DIVISION/KOLLMORGEN SITE AND 

CHRONOLOGY OF RESPONSE ACTIONS 

5/30/86 A permit is issued to Photocircuits Corporation authorizing the discharge of industrial 

wastewater to the City of Glen Cove sewer System in compliance with Chapter 46 of 

Municipal Code. The application was filed on 4/16/86, and the permit, No, GCI, expires 

on 5/30/89. 

Summer 1986 The Kollmorgen Corporation sells its interest in Photocircuits Division. 

6/90/86 

7/1/86 

An inspection of the Photocircuits property is conducted by Mr. Welsh of the NCHD in 

response to a complaint from the Water Pollution Section regarding an alleged illegal 

discharge by Photocircuits. The discharge was noncontact cooling water from the air 

conditioning circuit. Photocircuits was notified that this was an illegal discharge. 

The Consulting Engineer to Photocircuits i's informed of the illegal discharge. He 

states that he is aware that the discharge was illegal and is in the process of 

remediating the situation. 

7/14/86 The NYSDEC is made aware of the illegal air conditioning discharge caused by a 

problem with Photocircuits' diffusion wells. The NCHD turns the issue over to the 
NYSDEC. 

10/01/86 A Potential Hazardous Waste Site Preliminary Assessment of Photocircuits is prepared 

by the U.S. Environmental Protection Agency. The site is assigned a medium priority 
for further assessment. 

3/16/87 NUS Corporation requests access to Photocircuits to perform a Site Inspection. 

Photocircuits requests rescheduling the Site Inspection for April 6, 1987 due to the 

absence of its key technical personnel. NUS Corporation agrees to April 6,1987, and a 

site reconnaissance is scheduled for March 31,1987. 

3/31/87 NUS Corporation conducts an on-site reconnaissance of Photocircuits' property. 
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TABLE 1 (CONT'D) 

HISTORY OF THE PHOTOCIRCUITS Dl VISION/KOLLM ORG EN SITE AND 

CHRONOLOGY OF RESPONSE ACTIONS 

11/17/87 NUS Corporation and Photocircuits do not reach an acceptable access agreement, and 

the site inspection is not conducted. The Photocircuits Site is proposed as an 

Expanded Site Inspection (ESI). Sampling at the site will not be conducted until the 

ESI/SI status has been determined. 

2/3/88 NUS Corporation is tasked by U.S. EPA Region 2 to conduct an ESI at the Photocircuits 

facility. 

3/88 ESI discontinued as per EPA. 

3/29/89 NUS Corporation submits Draft Work Plan for ESI at Photocircuits Corporation, as 

requested by EPA. 

9/8/89 H2M, a consulting firm hired by Photocircuits, informs NUS that it is unable to supply a 

copy of its report on remedial work done at the Photocircuits Site, due to a 

confidentiality agreement, 
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NUS Corporation Region 2 FIT was tasked by the U.S. EPA to perform a site inspection of the 

Photocircuits Site. Due to difficulties in obtaining site access, only an on-site reconnaissance was 

conducted. No sampling was performed and no photographs were taken. 

H2M, a consulting firm hired by Photocircuits, has performed remedial work at the site. However, 

information concerning the remedial work is unavailable to NUS Region 2 FIT. 

Ref. Nos. 1 through 27 
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2.0 SITE INSPECTION NARRATIVE 

2.1 EXISTING ANALYTICAL DATA 

From June 30, 1977 to July 26, 1977, the Nassau County Health Department (NCHD) collected 10 

samples for organic analysis; Samples of waste discharges, drains, groundwater, and Cedar Swamp 

Creek were collected in the Carney Street vicinity. 

Results of the analysis show that the Carney Street well field was contaminated by trichloroethylene 

and tetrachloroethylene. the NCHD stated that at the time, only two industries in the area, Slater 

Electric Company and Phptocircuits Corp., used solvents of the type found in the wells. However, as 

there were no waste disposal practices at that time that could have accounted for the extent of 

contamination found, the NCHD concluded that the contamination was due to past waste discharges 

originating in an industrial area southeast of the Carney Street well field. It is in that industrial area 

that Photocircuits is found. The NCHD named Photocircuits as a possible responsible party. 

Analysis results from this 1977 sampling event are found in Reference 8 of this report. QA/QC 

procedures used for sampling and analysis are unknown. 

Ref. NO. 8 

2.2 WASTE SOURCE DESCRIPTION 

Photocircuits utilizes several production methods on site, including metal plating, stripping and 

etching, image printing, plastic fabrication, and limited chemical formulation. To carry Out these 

processes, potentially hazardous substances such as metals, acids, and solvents are needed in large 

amounts, as described in Table 2. Much of the resulting waste is treated on site either for reclaiming 

purposes or to meet current discharge standards. 

The primary waste treatment system includes a 4000-gallon flocculating tank, a 15,000-gallon main 

settling tank, a 7500-gallon sludge thickening and decanting tank, and approximately 1200 square 

feet of sludge drying and filter beds. All process wastes pass through this system, but cyanide rinses 

are first treated with calcium hypochlorite and sodium hydroxide. Additional treatment consists of 

solvent recovery via an on-site still and a three-stage lime treatment method that both neutralizes 

spent plating rinse waters and precipitates heavy metals. Solutions containing high levels of copper 

are kept in a 2000-gallon holding tank prior to preliminary treatment. These solutions may contain as 

much as 60,000 mg/L copper. 



TABLE 2 

PHOTOCIRCUITS 
FEEDSTOCK MATERIAL PURCHASED IN 1985 

CHEMICAL/SOLVENT USE QUANTITY PURCHASED 

HYDROCHLORICACID Plating Bath Make Up 12,400 Gallons 

SULFURIC ACID pH Adjustment 
Wastewater Treatment 

18,000 Gallons 

PM ACETATE Screen Cleaning 13,110 Gallons 

HYDROSULFIDE SODIUM Wastewater Treatment 23,500 Gallons 

HYDROGEN PEROXIDE Sulfuric Destruction 
Wastewater Treatment 

6,000 Gallons 

CALCIUM CHLORIDE Wastewater Treatment Unknown 

TRICHLOROETHANE 111 Panel Development 29,000 Gallons 

FORMALDEHYDE Plating Bath Make Up 6,320 Gallons 

ANHYDROUS AMMONIA pH Adjustment in 
Etching Process 

26,000 Pounds 

AMMONICAL ETCHANT Copper Stripping 221,650 Gallons 

METHYLENE CHLORIDE Dissolves Ink 94,500 Gallons 

CAUSTIC SODA Wastewater Treatment 73,500 Gallons 
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Following these treatment methods, there is still a considerable amount of waste remaining. Table 3 

shows the waste types produced on site and the potentially affected migration pathways. Because 

there are many types of waste produced, Photocircuits must utilize several different disposal 

methods. Sludges are dewatered on a filter press and stored in plastic sacks while the still bottoms 

and spent solutions are placed in drums. These wastes, along with tanks of liquid feedstock materials, 

are stored temporarily on a bermed cement pad prior to their collection for off-site disposal. The 

cement pad drains directly into the Photocircuits treatment plant should any leakage occur. 

The total amount of hazardous waste at Photocircuits has not been determined. Historical data do 

provide some information as to the types and quantities of substances involved in the company's 

processes. Table 2 shows the amounts of chemicals and solvents purchased by Photocircuits in 1985 

and their uses. Table 4 shows the components and total tank capacities of the various cleaning, 

etching, Stripping, and bathing solutions used on site. Table 5 lists the feedstock materials Stored 

outside on a bermed cement pad. 

Resource Conservation and Recovery Act (RCRA) reports completed by the New York State 

Department of Environmental Conservation (NYSDEC) give an indication of the amount of waste 

found on site at any one time. A RCRA report written following a January 7, 1983 inspection at 

Photocircuits estimated the waste on site to be 14 tons of metallic sludge, 4000 gallons of spent 

plating bath rinse water, 550 gal Ions of Still bottoms, and 1000 gallons of spent etchant solutions. 

However, hazardous waste shipping manifests state that as much as 4000 gallons of spent etchant 

solution have been collected from Photocircuits at one time, indicating that the amount of waste on 

site varies. Manifests also show that 20 containers of sludge at a time, equaling roughly 17 tons, are 

Collected for disposal, but the frequency of these collections is not specified. 

In addition to the waste produced on site, Photocircuits accepted 1,916,037 gallons of sodium sulfate 

brine solution per year from a related facility in Aquebogue, New York. The solution was pH adjusted 

and discharged to the Glen Cove wastewater treatment system. Available information does not 

specify how many years this waste was accepted by the Glen Cove facility, but this operation was 

discontinued in 1981. 

An analysis of historical aerial photographs of Photocircuits was conducted by the U.S. EPA 

Environmental Monitoring Systems Laboratory (EMSL) in 1988. The study covers the period from 1983 

to 1987, and shows that the number of drums, tanks, and other containers on site has varied greatly 

over the years. The most recent photograph was taken on July 15,1987, and shows the presence of 18 

vertical tanks, 8 horizontal tanks, 228 drums, a large open-topped vat-like container, and 

approximately 25 other containers on site. A pool of brown standing liquid near a Storm drain in the 

parking lot and an oil Storage bunker are also visible in the photograph 



TABLE 3 

SUMMARY OF WASTE TYPES AND POTENTIAL MIGRATION PATHWAYS 

Potentially Affected Migration Pathway: ' 

Ground Surface Sediment Air Soil 
Hazardous Substance Process Waste Water Water 

CHROMIUM * Sludge, Spent Plating, Stripping, Bath Solutions X X X 

COPPER * Sludge, Spent Plating, Stripping, Bath Solutions X X X 

CYANIDE Sludge, Spent Plating, Stripping, Bath Solutions X X X 

IRON Sludge, Spent Plating, Stripping, Bath Solutions X X X 

LEAD * Sludge, Spent Plating, Stripping, Bath Solutions X X x 
NICKEL Sludge, Spent Plating, Stripping, Bath Solutions X X x 
ZINC * Sludge, Spent Plating, Stripping, Bath Solutions X X X 

ACETATE Spent Cleaning Solutions X 

AMMONIA Spent Cleaning Solutions X X 

EPOXIES Still Bottom Residue X 

METHACRYLATES Still Bottom Residue X 

METHYLENE 
CHLORIDE 

Spent Ink Dissolving Solution, Cleaning 
Solutions, Still Bottom Residue X X 

POLYVINYL-
CHLORIDE 

Still Bottom Residue X 

1,1,1-TRICHLORO-
ETHANE 

Spent Panel Development Solution, Cleaning 
Solutions, Still Bottom Residue 

X X 

-Substance isbioaccumulative. 



TABLE 4 

PHOTOCIRCUITS 
BATHING. ETCHING, AND STRIPPING SOLUTIONS 

CHEMICAL PROCESS COMPONENTS TANK CAPACITY 

ACID COPPER BATH Copper Sulfate 
Sulfuric Acid 
Hydrochloric ACid 
PC 667 Brightener 

1, 367 Gallons 

SOLDER BATH Stannous Fluoborate 
Lead Fluoborate 
Fluoboric Acid 
Peptone 

1,367 Gallons 

TIN BATH Stannous Sulfate 
Sulfuric Acid 
Tin-Brite Makeup 
Tin-Brite Replenisher 

683.5 Gallons 

NICKELBATH Nickel Sulfite 
BoricAcid 
Nickel Chloride 

1, 367 Gallons 

ETCHING SOLUTION Sodium Persulfite 355 Gallons 

RACK STRIPPING SOLUTION Nitric Solution 1, 367 Gallons 



TABLES 

PHOTOQRCUITS 
OUTDOOR MATERIAL STORAGE - BERMED CEMENT PAD 

SUBSTANCE TANK CAPACITY (GALLONS) 

ACETATE 2,000 

ACETATE 2,000 

COPPER CHLORIDE 5,000 

1,1,1 -TRICHLOROETHAN E 6,000 

DICHLOROMETHANE 5,000 

HYDROCHLORIC ACID 5,000 

HYDROCHLORIC ACID 2,000 

COPPER BATH SOLUTION* 8,000 

COPPER BATH SOLUTION 8,000 

COPPER BATH SOLUTION 4,000 

NUMBER 2 FUEL OIL 20,000 

ANHYDROUS AMMONIA 8,400 

HYDROGEN PEROXIDE 8,000 

WATER 10,000 

* Refer to Table 1 for components. 
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Recent inspections by the New York State Department of Environmental Conservation have found 

the current storage and disposal methods practiced by Photocircuits to be in compliance with RCRA 

regulations. However, past disposal practices, as highlighted below, are of concern as possible 

sources i 

Prior to the company's hookup with the Glen Cove Wastewater Treatment Plant, plating 
rinse waters were discharged to Glen Cove Creek. 

Heavy metal sludges were stored in an unlined lagoon On site for unknown periods of time 
prior to off-site disposal. 

Highly concentrated copper waste was discharged to Glen Cove Creek when the treatment 
tanks malfunctioned. 

An interoffice memorandum was issued acknowledging unauthorized discharges to Glen 
Cove Creek via a parking lot storm drain. 

A Glen Cove City worker received acid burns while collecting what were supposed to be 
empty, clean, plastic drums from Photocircuits. 

The Glen Cove Wastewater Treatment Plant was in violation of its SPDES permit on five 
different Occasions as a direct result of receiving discharge from Photocircuits at illegal 
concentrations. 

Local groundwater contamination has been documented, causing three public supply wells 
1000 feet northeast of Photocircuits to be closed. The Nassau County Health Department 
investigated the matter and concluded it was due to waste discharge from the industrial 
park, and that only two industries in the area, Photocircuits and Slater Electric, use solvents 
of the type found in the wells. 

The waste sources being evaluated are the 4000-gallon flocculating tank, the: 15,000-gallon main 

settling tank, the 7500-gallon sludge thickening and decanting tank, the 2000-gallon holding tank, 

the sludge drying and filter beds (1200 ft2), and the bermed cement storage pads and drums. The 

exact locations of the tanks are unknown, but are assumed to be in the storage and pretreatment 

facility on the eastern corner of the site (see site map). 

The unlined lagoon should also be considered a waste source, but this area was excavated, and the 

excavated materials were drummed and disposed of off site prior to 1974. The area is now the 

chemical tank storage area, which is cement-lined and bermed. 

The last waste source to be evaluated is the 4-inch pipe that carries discharges from the site into the 

Stream. 

Ref- Nos. 1,3,7,8,13,14, 15, 16,17, 18, 19, 27 
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2.3 GROUNDWATER ROUTE 

On June 12,1978, the aquifers underlying Long Island were designated as sole source aquifers under 

the 1974 Safe Drinking Water Act. The Photocircuits Site is located in northern Nassau County, just 

north of the Harbor HiJI and Ronkonkoma Moraines. The area is considered a segment of the Atlantic 

Coastal Plain physiographic province. The coastal plain consists of unconsolidated deposits of sand, 

gravel, and clay that dip and thicken southward. The two terminal moraines south of the site are 

composed of boulders, gravel, sand, and clay, and were deposited during the Pleistocene Epoch. The 

Harbor Hill and Ronkonkoma Terminal Moraines are natural groundwater divides along Long Island. 

North of these moraines, in the area of the site, groundwater flows northward toward Long Island 

Sound. 

Three water-bearing units or aquifers have been identified in the vicinity of the site. They are the 

Upper Pleistocene deposits (otherwise known as the Upper Glacial Aquifer), the Magothy Aquifer, 

and the Lloyd Aquifer. The Upper Glacial Aquifer has a maximum thickness of 600 feet and is 

composed of poorly permeable till containing boulders, gravel, sand, and clay. In the area of the site, 

the top of the Upper Glacial Aquifer is approximately 10 feet below MSL and is overlain by soil and 

surficial deposits. The Magothy Formation, the primary source of drinking water in the area, reaches 

a maximum thickness of approximately 1100 feet. It is composed of fine to medium grain sand with 

lenses and layers of coarse sand, sandy clay, and solid clay. Gravel is common in the basal portion of 

the unit. The top of the Magothy Aquifer is at a depth of approximately 300 feet below mean sea 

level (MSL) near the site, but within a 4-mile radius, there are areas where it may be only 100 

feet below MSL. The Magothy is underlain by the Raritan Formation, which is subdivided into two 

members: the Raritan Clay and the Lloyd Sand, also known as the Lloyd Aquifer. The Raritan 

Clay has a maximum thickness of 300 feet, and is comprised primarily of clay and silty clay. It has few 

lenses and layers of sand, little gravel, and the permeability ranges from poor to very poor. The 

Raritan Clay overlies the Lloyd Aquifer, which has a maximum thickness of 500 feet, and is comprised 

of fine to coarse grain sand and gravel. This aquifer commonly has a clayey matrix and contains some 

layers and lenses of solid and silty clay. Permeability of the Lloyd ranges from poor to moderate, and 

the water is confined under artesian pressure by the overlying Raritan Clay. In the area of the site, the 

top of the Lloyd Aquifer is at an approximate depth of 350 feet below MSL. 

Most municipal supply wells within a 4-mile radius of the site are installed into the Magothy Aquifer 

at depths ranging from 100 to 300 feet. At these depths, greater amounts of coarse gravels are 

present and higher yields are achieved. Many private wells are screened in the Upper Glacial Aquifer. 
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Water level measurements and pump test data for the region indicate that there is a hydraulic 

connection between the Magothy and Upper Glacial Aquifers. Hydraulically, the Raritan Clay is a 

leaky confining layer for the Lloyd Aquifer, retarding, but not preventing, vertical leakage of water 

to and from the Lloyd Aquifer. There are few wells in.the Lloyd Aquifer at present, due not only to its 

greater depth, but to the fact that legal restrictions have been imposed on its use. 

The Ronkonkoma Terminal Moraine acts as a divide for regional groundwater flow direction. Depth 

to groundwater at the site is approximately 8 to 10 feet below the ground Surface, and north of the 

divide, flow is generally northward toward Long Island Sound. Regional groundwater flow direction 

and velocity in both the Upper Glacial and Magothy Aquifers may be greatly affected by heavy 

pumping from the numerous supply wells in the area. Groundwater is recharged in the area by 

precipitation, the use of recharge basins, and diffusion wells. The normal annual precipitation for 

this area of Long Island is approximately 46 inches, and the mean annual lake evaporation is 

approximately 31 inches. Therefore, the net precipitation is approximately 15 inches. 

There are approximately 27,000 people serviced by wells in the City of Glen Cove and 64,000 people in 

the Jericho Water District. All public supply wells are interconnected between municipalities. The 

nearest public supply wells, a cluster of three, are located on Carney Street, approximately 1,000 feet ~] 

northeast of the site. These wells have been closed since 1977 due to solvent contamination. The 

Kelly Street well, 2000 feet northeast of the Carney Street wells, was active until January 9, 1989. 2ruo0 

Routine analysis by the NCHD had shown a steady increase of 1,1,1-trichloroethane in the well. As of 

January 9, 1989, the New York State Department of Health lowered the public drinking water 

standard for 1,1,1-trichloroethane from 50 ppbto 5 ppb. On that date the Glen Cove Water District, 

which operates the Kelly Street well, voluntarily removed the well from service. The Water District is 

currently installing an air stripping tower to remove the 1,1,1-trichloroethane from the well. 

The nearest active public Supply well is the Nancy Court well, approximately 1 mile northeast of the 

site. 

Ref. Nos. 28,29,30,31,32,33,34,35,36,40,44 

2.4 SURFACE WATER ROUTE 

The Photocircuits Site is approximately 80 feet above MSL, with a site slope of less than 1 percent in a 

northwesterly direction. The surrounding topography is relatively flat to gently sloping to the 

northwest. The nearest Significant increase in elevation occurs approximately 3800 feet northeast of 

the site at 170 feet above MSL Glen Cove Creek flows northward through the site and empties into 

Hempstead Harbor, located approximately 2.3 stream miles away. Hempstead Harbor is classified as a 

significant coastal zone under the New York State Coastal Zone Management Program. 
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Surface drainage on site generally flows northwest across the paved portions of the site. However, in 

the northeast portion of the site, surface drainage flows south for a short distance before turning 

back to the west toward the creek. Subsurface Storm drains under the parking lot channel runoff to 

Glen Cove Creek. 

Glen Cove Creek, which flows through the western half of the site, has been the recipient of 

unauthorized discharges from Photocircuits on at least two occasions. On March 20, 1964, a waste 

treatment tank malfunctioned, resulting in the discharge of untreated waste to a storm drain that 

empties into the creek. The waste, which contained high levels of copper, caused dark blue 

discoloration in the creek. On April 20, 1964, the treatment tanks malfunctioned again and, as 

before, partially treated waste was discharged to the creek. Analysis of the waste by Photocircuits 

revealed that it contained 100 mg/L of copper. As Photocricuits admitted to these unauthorized 

discharges, and as its own sampling revealed concentrations of Copper above the standard for the 

proposed water classification, a documented release can be attributed to the Photocircuits Site. 

That spring and summer, the NCHD Collected surface water samples from the Creek and storm drains 

in the vicinity of Photocircuits. No contamination was detected upstream, but high levels of copper 

and chromium were detected both at Photocircuits' property and downstream of the facility. One of 
6 

the contaminated creek samples was collected directly Opposite the Carney Street well field. Slater 

Electric Company, northwest of Photocircuits, also borders Glen Cove Creek. Slater uses solvents 

similar to those used by Photocircuits. Therefore, any contaminants detected from the samples 

collected by the NCHD cannot be attributed solely to the Photocircuits Site. 

The high levels of copper and chromium discharged into Glen Cove Creek may have had immediate 

toxic effects on the aquatic life. This contamination may continue on a long-term basis as metals have 

a tendency to adhere to sediments. Contaminated sediment may migrate downstream, and both 

copper and chromium are bioaccumulative. One segment of Glen Cove Creek is classified as Class D; 

another segment is a ass I. It is unclear as to which classification refers to the segment of the creek 

that flows through the site. 

Glen Cove Creek flows northwest into Hempstead Harbor, which is located approximately 2.3 stream 

miles away. The harbor has been designated as a significant coastal fish and wildlife habitat and is 

considered one of the 10 most important waterfowl wintering areas on the north shore of Long 

Island. It is not only noted for scaup, canvasback, and black ducks, but also provides a nursery and 

feeding habitat for striped bass, bluefish, Atlantic silverside, menhaden, winter flounder, and 

blackfish. None of these are federally listed endangered species. 
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Although there are ho known federally listed endangered species within 1 mile of the site, there is 

one rare plant listed as "State Historical" by the New York Natural Heritage Program. Aristolochia 

serpentaria (Virginia snakeroot) was last collected in 1879 in the Glen Cove vicinity. No extant sites 

are currently known, but this plant may be rediscovered. 

The 1-year 24-hour rainfall for this area of Long Island is approximately 2.75 inches. 

Ref. Nos. 6,8, 36,37, 38,39,40 

2.5 AIR ROUTE 

During the on-site reconnaissance conducted on March 31, 1987, there were several readings above 

background on the air monitoring instruments at various locations on site. A reading of 1 part per 

million (ppm) was noted in the vicinity of the drums of raw materials, and 3 ppm near the generator. 

In addition, the instruments recorded readings of 1.5 ppm in the bermed area and 5.0 ppm over the 

drums in that area. 

There are no historic landmarks within view of the site. 

Ref. Nos. 23,41,42 

cp/ 

2.6 ACTUAL HAZARDOUS CONDITIONS 

There are several documented cases of actual hazardous conditions pertaining to human or 

environmental contamination related to or possibly related to the PhotocircuitsSite: 

• 'n November 1984, while collecting what were supposed to be empty, clean drums from 

Photocircuits, a city worker was burned by liquid remaining inside one of them. 

• ln March 1964 a wastewater treatment tank at Photocircuits leaked, discharging untreated 

waste to a parking lot storm drain. The storm drain leads to Glen Cove Creek, and the 

discharge caused a dark blue discoloration in the creek. 

• In March 1964 the Nassau County Health Department (NCHD) collected samples from the 

weir, the pond, and the storm drain on Sea Cliff Avenue. Analytical results indicated the 

presence of heavy metals and solvents. 

• ln APril 1964 Photocircuits notified the NCHD that partially treated copper waste from a 

tank was discharged into the creek, causing blue coloration. A copper reading taken by 

Photocircuits revealed copper concentrations of 100 ppm. 



02-8908-02-SI 
Rev. No. 0 

• In July 1977 the Carney Street well field was closed due to organic contamination. In August 

1977 the NCHD reported that Photocircuits may have been a potentially responsible party. 

• In January and February of 1986 Photocircuits violated its SPDES permit by exceeding the 

permit limits for copper in its discharges to the Glen Cove wastewater treatment plant 

There are no other documented cases of actual hazardous conditions pertaining to human or 

environmental contamination related to the Photocircuits Site. 

Specifically: 

• Contamination has not been documented either in organisms in a food chain leading to 

humans or in organisms directly consumed by humans. 

• There have been no documented incidents of damage to flora (e.g., stressed vegetation) or 

to fauna (e.g., fish kill) that can be attributed to the hazardous material at the facility. 

It is not known whether a fire marshal I has certified that the site poses a significant threat of fire or 

explosion. 

Ref. Nos. 6, 8,15,17 
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3.0 MAPS AND PHOTOS 

Figure 1: 
Figure 2: 
Exhibit A: 

Site Location Map 
Site Map 
Photograph Log 
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EXHIBIT A 

PHOTOGRAPH LOG 

PHOTOCIRCUITS DIV./KOLLMORGEN CORP. 
GLEN COVE, NEW YORK 

No photographs were taken during the on-site reconnaissance 
conducted on March 30,1987. 



02-8908-02-SI 
Rev. No. 0 

4.0 ANALYTICAL DATA 

Due to difficulties in obtaining access to the Photocircuits Site, NUS Corp. Region 2 FIT did not conduct 

sampling at this site. Additional analytical data may have been collected during subsequent on-site 
• / 

remedial work by H2M consultants; however, this information was not available to NUS Region 2 FIT. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

In 1977,3 of the City of Glen Cove's 10 potable supply wells were closed due to trichloroethylene and 

tetrachloroethylene contamination. The Nassau County Department of Health concluded that this 

contamination was due to past waste discharges that originated in the industrial park within which 

Photocircuits is located. Photocircuits is one of Only two industries in the area that used solvents of 

the general type found in the wells. 

Before the construction of its own treatment plant, Photocircuits stored metal-laden sludge on site in 

a lagoon. This sludge contained high levels of copper, chromium, zinc, nickel, and cyanide, and was 

present on site in amounts of up to 17 tons at a time. It is possible that some of this material migrated 

from the lagoon and contaminated the surrounding soil. Such migration could cause contamination 

Of both Glen Cove Creek and local groundwater, as the water table is only 8 to 10 feet below the 

ground surface. 

In addition to groundwater contamination, there is also potential for surface water contamination to 

have occurred. Glen Cove Creek, which flows through the western half of the site, received 

unauthorized discharges from Photocircuits on at least two occasions. The discharges contained high 

levels of copper. Chromium was also detected in samples collected downstream of the facility. 

The high levels of copper and chromium may have had immediate toxic effects on aquatic life. This 

contamination may continue on a long-term basis, as metals have a tendency to adhere to sediments. 

Glen Cove Creek flows northwest into Hempstead Harbor, which is approximately 2.3 stream miles 

away. The harbor has been designated as a significant coastal fish and wildlife habitat and is 

considered one of the 10 most important waterfowl wintering areas on the north shore of Long 
Island. 

since groundwater is the sole source Of drinking in the area, and since Glen Cove Creek, which flows 

into a significant fish and wildlife habitat, is known to have received discharges from Photocircuits, 

this site is recommended to have a HIGH PRIORITY for further action. 

An unknown amount Of remediation may have been performed at the site, but details are 

unavailable to NUS Region 2 FIT. Based on the potential and actual contamination attributable to the 

site, the priority of this site remains high. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

i 3 REGION II 
EDISON. NEW JERSEY 08837 

*1 me'*" 
POTENTIAL HAZARDOUS WASTE SITE 

PRELIMINARY ASSESSMENT 

Site Name: Photoclreuita Division / Kollmorgen Corporation 

Addresss 31 Sea Cliff Avenue, Glen Cove, NY 11542 

County: Nassau 

EPA I.D. No.: NYD096920483 

Summary: 

Photocircults produces printed circuit boards for the electronics industry. Metal-
plating is done with copper, tin, nickel# and gold; chrome-plating has apparently been 
discontinued. Metal stripping or etching is performed using ammonia-based solutions, 
and solder baths contain fluoroborates and fluoroboric acid. Hydrocarbon solvents (tri-
chloroethane and methylene chloride) are used for cleaning during image formation. 

Various waste streams are produced and treated as follows: 1) post-bath rinse waters 
are pre-treated on site and discharged to the sewer; 2) metallic sulfide sludges are de-
watered on a filter press and stored in jumbo sacks; 3) "still bottoms" from on-site sol
vent recovery (containing epoxies, methacrylates, and polyvinylchlorides) are stored in 
drums; 4) spent plating, etching, and soldering solutions are stored in drums or above-
ground tanks. Prior to licensed removal from the site, all waste containers are stored 
on bermed concrete with drainage to the pre-treatment plant (located inside a building). 

Of primary concern are past practices, rather than current operations. Chromium hydroxide 
sludges were previously stored in an on-site clay-lined lagoon prior to off-site disposal; 
between 1977 and 1981, use of the lagoon was discontinued but the current condition of that 
area is not known. Also, unauthorised discharges into such facilities as the parking lot 
storm drain were acknowledged by the company in a 1974 memo to employees. Organic solvents 
contamination, found in area groundwater and in Cedar Swaap Creek, led to the 1977 closure 
of public drinking water supply wells located roughly 1000 feet from the site. 

Priority for Inspection: High 
Medium x 
Low 
None 

Recommendations: 

An EPA site inspection is recommended. The former lagoon area should be inspected and 
soils should be analyzed for contamination with heavy metals or solvents; a history on 
any land rehabilitation should be obtained. Water samples should be taken from Cedar 
Swamp Creek and Photoclreuita' parking lot storm drain (where solvents were detected in 
1977). Groundwater analyses should be obtained from the Glen Cove and Jericho Water 
Districts# and any private wells in the area should be sampled. 

Prepared by: Amy J. Brochu, Environmental Engineer 
U.S. EPA, Environmental Services Division 

Date: October 1, 1986 
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are kept in bermed areas with drainage leading to the pre-treatxnent facility. 

01 0 N. BAMAOSTOOFPaiU PROFSRW 02 O OHVWCb (OATE ' Q FOTSfflAL Q n .w  
04 NAwwrtiye uescmption 

Potential unknown. 

01 B 0.C0NTAMHAT10NOF SEWERS.STOW*DRAWS. WWTPi ntB nmWTKTP"**-*• 7/7T • POIBffiAL G ALLEGED 
04 NAMRATNS oeacRpnoN 

Nassau Co. Health Dept. detected organic solvents in the parking lot storm drain 
it* 1977; earlier, the ooipany acknowledged unauthorized discharges in the parking 
lot. Also, sewer discharges could contain heavy metals. 

QiftpIlJfflAL^^ MnMMMHBim . • POTENTIAL. £ AUJEOEO 
04 NARRATIVE 029CIWIIUN . . 

In a 1974 memo to enplcyees, the ocnpany stated that it had "allowed unauthorized 
discharges to occur particularly in the parking lot which eventually will contam
inate (Cedar Swanp) creek." 

09 OESCttPTlON OF ANY OTHER KNOWN. POTENTIAL OR AUE0ED HAZARDS 

BL TOTAL POPULATION POTENTIALLY AFFECTEE ,_54i5flD—Xll3Eing_ffll3iih R 3-nrM» raAin* rvf frh* site) 
IV. COMMENTS 

V. SOURCES OF INFORMATION «•« l« } state ems. i 

NYSDEC (Albany and Stony Brock) files 
Nassau County Department of Health files 
RCfo files (EPA-Federal Plaza) 
Robert Mandan. Glen Cove Water DiafctHr*, uar+Urvj Jericho water District 

SPA FOAM 1070-12 (T-4II 



REFERENCE NO. 2 



^aracrers/inch l 

•tTJ 
»ctfon 30m „, P^D , . 

COMMENTS 

II. FIRST OR REVISED APPSCATION 

1YI 1. A. Fl 
1 EXISTING r*c"iT^™to?t JZ*W Ta!!r0''id' th0 appropriate dauj— 
.... Complete item be^f^^n of "*xat^'''fee1Ut>. 

(Place an ••*•• oe«ou< and complete /Mm / a6ov«>" 
Biy «VE*..O  ̂•

• *,w" Ww«an *X 
^ I- FACILITY HAS INTERIM STATUS 

I 111. PROCESSES - CODES AND DESIGN CAP^^g* 

Q A N E W  Facility (Compute item below., 
New FACILITIES 

_~Dov i r^!f'A^/^ii5 

r^"-^Adsy;sp,rA 
| ̂XFICTGP TO BEGIN 

, ^ rAc"-'TV HA' A wc»* ^"m.T 
I A. PROCESS CODE — Enter the coda ~ ' L 
' 2 UN.RO^MD^E"̂ ~  ̂  ̂ CODE 8NT8R8D IN COLUMN A ENTER THE CEPECITY OF THE PROCESA. 

ME A.CI ID e em -Vl Jr_~L 
PROflFSS CESS 

CODE. MEASURE pop PROCESS 
. PESIfiNcapacity 

™2JA,NK" <barr"> etc.) 
WASTE PILE 

SURFACE IMPOUNDMENT 

SOI sea 
SOS 

see 

INJECTION WELL 
LANDFILL 

APPLICATION 
OCEAN DISPOSAL 

SURFACE IMPOUNDMENT 

""UNtV OP'Measlibp 

DTI ceo 

oei 
osa 
oea 

GALLONS. . . . 
LITERS ... 
CUSIC YARDS.' 
CUBIC METERS . . . 
GALLONS PER DAY 

UNIT OF 
Measure 

code 

® ALLONS OR LITERS 
GALLONS OR LITERS 
CUBIC YARDS OR 
CUBIC METERS _ 
GALLONS OR LITERS 

GALLONS OR LITERS 

M*EC T A R E"-L ET ER° " 
ACRES OR HECTARES 
GALLONS PER OAT OR 
LITERS PER DAY 
GALLONS OR LITERS 

Treatment 
tank 
SURFACi IMPOUNDMENT 

INCINERATOR 

processes not occurrinff*?A?k. 

aî DOwrib̂ 'theV <* ̂  
the 'Pace provided; IS£?m.*t 

PRO
CESS 
CODE. 

m?11?!.r,ate UNITS OF 
6 POR PROCESS 

- PFSIfiN CAPAqfY 

TO I 
Tea 

TOO 

to« 

GALLONS PER DAY OR 
LITERS PER DAY 
GALLONS PER DAY OR 
LITERS PER DAY • 
1°""™ OR 
«f7Plc TONS PER HOUR-
L/it̂ GIJF PER HOUR OR 
MT**S PER HOUR 
GALLONS PER DAY OB 
LITERS PER OAT 

. 6 

. L 

. Y 
. c 
. u 

UNIT OF MPARi IDC 

UNIT OF 
MEASURE 

^ CODE UNIT OF MEASURE 
ACRE-FEET. . . 
HECTARE-METER.' 
ACRES. ... 
HECTARES. 

UNIT OF 
measure 

CODE 
. A 
i F 

LITERS PER DAY . 
TONS PER HOUR ••••••••• • • V 
METRIC TONS PER HOUR' 

I — r«" BAT GALLO'Ni PER HOUR ACRES F (SSKSM5S2TS » «» ::: :::; 

F OR  
o f f i c i a l !  

USE 
ONLY 

pA Form 35103 (6301 
PAGE I OF 5 

CONTINUE ON REVERSE 



r ?* ( | 
.. you have more then 26 toilet 

_fo*n Approved OMB No. tSB-OtfOOOl 

EPA Form 3510-3 (8-60) 

PAGE S OP 5 
(enter "A". "B", "C". etc. behind the "3" to identify photocopiedpage,) 

CONTINUE ON REVERSE 



IA.4 * 4 * '  I.*VJ 

pVftm> ci^cJ"iT3 t> 

SEE ATTACHMENT B 

EPA Fonn 3510-3(6-80) PAGE 5 OF 5 
\ 





ATTACHMENT A 

Existing Certificates to Operate Air Contamination Source: 

Serial Numbers: 

1-007089 
1-007090 
1-006849 
1-006850 
1-007316 
1-006851 
1-006852 
1-007091 

1-006854 
1-006855 
1-006856 
1-006857 
1-006858 
1-009830 
1-006860 
1-006861 

1-006862 
1-006863 
1-006867 
1-006868 
1-007317 
1-007318 
1-007319 
1-007320 

1-007321 
1-007322 
1-007323 
1-007324 
1-007325 
1-007326 
1-007327 
1-007333 
1-007334 



REFERENCE NO. 3 



fnitial Mailing 
Initial Contact 
Appointment Made 

Follom-up 
Form Completed 
Cements: . ? 

7 //V/77 2>u 
/ / */ 

7/2*/*>*y J>*tO 
3/J 2>u pMd> 

//V * 

e°<j«Lli4JyW'l »lzlalel/. ITl 

««»•»» »«• n. L  
Mdtw—" 

COM <"*JLsu 

i //'?.' '",5' 7>"'' r"«*oU. 

] t < / .  7 / ^ r v z .  r  

*i- "Pvl'tol* ' 

SJC Codes i. -it/'/ 
*— ' 
i r i y  

Phope •A-*-
3. 4Vf-/o<,fi 

New York State Hazardous Waste Survey 
Department of Environmental Conservation 

Division of Solid Waste Management 
SO Wolf Road, Albany, N.y. 12233 Telephone: (518) 457-6605 

General_Information 

1. Company Name hoi oeiB.e.L> ili 

Mailing Address .3 I ^ Clsft Af7? 

street City Stat* 

Plant Location / v / same as above 

i£m. 
Zip 

Street City 

2. If Subsidiary, Name of Parent Company K»lim«r^c*\ Corp . 

State y i p  

3. Individual Responsible 
for Plant Operations -&oJe __ J,m 

.'lame I « 

Title Phone 

4. Individual Providing 
Information „ Hr. r | 

Name 

l 
Title 

5. department of Environmental Conservation Interviever 

Phone 

M. 

6m standard Industrial Classification (SIC) Codes for Principal Products 

_ Co** - Approximate * of 
Group j.ame (4 sjgjtJ /^Production /Ival 

*• m, Sb crvi. o »,*. e^. -h- ~ ~ JktlS. 
ue Added 

l o o  

d. 

7. Processes Used at Plant 

c' T—— 
d- 0'*-+-^ PcA-1 

J % . I U  

8. Products 

b» Pfi'V^T f f I 
C -  - --

l£h. e. mw • __ 
C. cAjov**iO»Q yro&uylZ* • ejLSuJlZ* E*£A 

I 



Company Code! J I fc i T !7 \~7I e |y I_a | 

materials and other chemicals vised in manufacturing processes. 
M. PfrnmiMi'iifft r!T'*R>«*farvi - Vw C.|k« . VuL,l s • L4ft»uJ~-
b- -- p^M^. ' 9. hcp H,ioa • 1 • I 

G. 
«*•' ' *Vr1 1 ' 1, *; tv.^ . 
e. iXuct\oU^»> T.Cjt^.v 5t>&u. \ Ca^(jg7 • ill 'tv, A i O i  

7 rJ"K o /L'*-r ' r U siTfw; *oa«4I 1 ~TT~ 
10. a. On Siie Waste Water Treatment fx/Yes / /No CSMLoioLrf r 1 " 

^ 1 ^ 0 5 0 ^ .  £ t i l < m i  \ i  

b. On Site Waste Water Treatment by July 1977 /*"7Yes /""/No 

c. On Site Waste Water Treatment by July 1983 / /Yes / /No 

d. Industrial Sever Discharge fi&Yes / /No Name of Sevage 
Treatment Plant (&Cc*l Coi>-e*-

e. SPDES No. NPDZS No. 

11. a. Air Pollution Control Devices ,5^Yes / /lip Tunas /T^.^ p.  * f  

b. To Be Built f^Yes l_/No by $ /  /?9-

— c. Air 100 Emission Point Registration Numbers BPS . 

12. a. Number of manufacturing employees Bop b. Manufacturing Floor Soaee |QQ, 0^0 

"T 

ft. 

13. Attach a plat or sketch of the facility shoving the location of on-site process vaste 
storage (if available). 

14. Attach flow diagrams of chemical processes including vaste flov outputs (if available). 

i s .  In-house vaste treatment capabilities'-"*4  ^ QJ* .»Ort3 

^ r t r^i r n -- j 

IS. Is there a currently used or abandoned landfill, dump or lagoon on plant property?/ /Yes j5C:. 

11^ Industrial wastes produced or expected to be produced by plant. 

i  2)  vwebJ Yoet'SN — TM/S /S A/ejr  /*i  c*Q/J.  y&r".  <->\ Aessi . lu/ t .P** . 
GlBpJI* • ^  fear a  f l»^caaufe> /im.LihU. y «.<'/ h* u,iJrP 3/e 

» t  4 J  C J * C » t r )  ^ '  '  S  
c r 5) ^ JKu.' 
0« 

cS. 
6) Ctr*^. l£uJt* ~ 

7; ^ 

i 
IS. Connects: /r YLsajsT/Zocr/'/d 6> /) 6Q//ST4 W/Pr£# 

fai /or  j?fd>0£S7/A>& r>£/ ' rJ /T/A/£> as^o P&TXE* TMfAf T J .  M# -

"&) rfo&s nti Jrc/ f/»j /J Jot'r- (•*) Jeefs 0"*/* uet(̂  

jpc&s > b/y mee / M j t s P  e/a rrf j~ id Ay -tcL̂ r^xj fht Ajcucy i*t r— 

~6tO us ?/)«* iffy tfecs *7»/ 

c~7/ r- /$ *"/>•& ^xy-e^*n%rtrP rw£« ^b iCfS 



waste Characterization and Management: Practice 
(Use separate form for each waste stream) 

Company Code UlfaM VI ?l jJqI p|/ | y| 

t>» 
1. Waste Streaa No. X (from Form I, Number 17) 

2. Description of process producing waste ^ /^^~T 

dLt 
&*#> ~s 

3. Brief characterization of waste *") 

Jit 

o" *'• 

.«. Tim mrioi for *McO iat. a« mpromotomT jTIJo 

?. JS IMIHA.} UA I-*?., ••* 
LJgal./yr. Au (#^7* or 

j/?3 

+t> /**&£-

5. a. Annual waste production 

b. Daily waste production , /_J tons/day l_/gal. /day 

c. Frequency of waste production: /Jseasonal Uoccasional /Jcdntinoai 

/ /other (specify) 

6. Waste Composition 

a. Average percent solids X b. pB range to 

Average / /wet weight 
Concentration LJdry weight 

c- Physical state: AJliquid, ^/slurry, £Jsludge, solid, 

/ /other (specify) 

d. Component 

• - - / /wt.% / /ppn 

** -- /_Jwt.% / /pom 

3' / /Wt.% / /PPM 

~ " '' . . - •- • / /wt.% / /ppn 

5* — ' ' " -- &Wt.t £jppm 

6'— ——• / /wt.» / /DOB 

7. , LJwt.X / /ppn 

8. 

9.m 

10.  

. / /wt.% / /ppn 

/̂ wt.X / /ppn 

/_Jwt.% / /ppn 

47-15-4(12/76)  



eo"»"» cod.r> I* I y I PI Jn I g.| i~Tyi 

*• °f "77^ 13 &*""***• ni**>r.tcn r/~ti»u 
(attach copy of laboratory analysis if available) 

t. Projected /Ji^rease, fjdecreasein volume from base year: t by July 1977, 

* by July 1983. 

y. '."rfoa of w«i, ijtlmnbl. {Jto,ic £7r..cti» /J.x?lo,l„ 

7^/corrosive / /other (specify) 

7. On Site Storage 

a. Method: Udrum. /Jroll-otf container, £Jiank, fijlagoon, /Jobber(specify) 

b. Typical length of time waste stored Jdays. Jweeks, /Jmnths 

e. Typical volume of waste stored_ /Itons. Jgallons 

d. Is storage site diked? Jtes Jno 

e. Surface drainage collection Jfes £jttp 

8. Transportation 

a. waste hauled off site by fjyou jjothers /yta r** cry&U£uP yf) 

b. name of waste hauler 

Address 

( ) 
City 

State Zip Code Phone 

Treatment and Disposal 

a. Treatment or disposi 11: v /on site $off sits 
-

b. Waste is Unclaimed ^/treated Ulabd disposed /J^einerated 

Uotber (specify) . 

c. Oft site facility receiving waste 

Name of Facility 

Facility Operator^ 

Facility Location 
Street "" " City 

State Zip Code Phone 

47-15-4(12/76)  



Haste Characterization and Nanaoesmnt Prae*i*m 
(Use separate form for each waste stream) 

1. Waste Stream No. Vy (from Form I, Number 17) 

2. Description of process producing waste 

C e d e U U l v l v l / M o l ^ ,  | 5 l  

4. Time period for which data ere representative 

5. a. Annual waste production 4-doo 
to 

b. Daily Waste production 

, /_/tons/gr. {#gal./yr. 

, l_Jtons/day / /gal. /day 

c. Frequency of waste production: /_/seasonal £joccasional /Jcontinual 

/_/other (specify) 

6. Waste Composition 

a. Average percent solids % b. pa range to 

c. Physical state: /Jliguid, Q&slurry, £Jsludge, solid, 

/_Jother (specify) 

d. component 

J*— ^ ' /Jwt.X /JPPm 
2. //aJO 

- /_/wt.X / /pom 

Average / /wet weight 
Concentration £jdrg weight 

3. hpeoi/tj rmjtb 1/C4 

% 
5. 

€.m 

7. 

9.m 

10. 

m LJwt.X / /nam 

m i_Jwt.X / /oom 

. l_/wt.X / /pom 
• 

. CJwt.X Z_Jppm 

. CJwt.X / /pom 

, LJwt.X Z Zoom 

LJwt.X / Zoom 

LJwt.X Z Zoom 

4">-?*-4n? /76)  

I 



eo,"«w c^ - U U U  I  

/v— 

_* by July 1977, 
f. Projected Uincrease, /^/decrease in volume from base year: 

* *1 July 1983. 

9. ««,«,«. ww«ia, o, Ljtoxlc /J™ctl„ fy^lcly. 

Lycorrosive / /other (specify) 
• On Site Storage • ~ 

*' Meth°d: / /drum, fjroll-off container. /%«,> /W. 
LJtank, {jylagoon, / /other(specify) 

b' length of time waste stored /2 /"7d*o« /T «. — 
/_/daya, /_Jweeks, /__/mnths 

e. Jypici volume a/ etorod feaa g/suioa 

d. Is storage site diked? /JYes £/y0 

e. Surface drainage collection /"/Yes /"/No 

Transportation 

s. Waste hauled off site by /Jgou ^/others 

b. name of waste hauler 

Address 

&  A f . T .  

State zip code Phone 

Treatment and Disposal 

rr"a*"t or £/=» êff site 

i. »«<* i, nr.cl.lM, Glv* Uvoms Uiccl^r..., 

CJother (specify) i ^ 

c. O f f  Site facility receiving waste ^ 

wame of Facility 

Facility Operator 

Facility Location 

I 
•  47-15-4(12/76)  



waste Characterization and Management Practice 
(Use separate form tor^each^waste stream) ^v«/ 

2. Waste Stream No. 5 (from Form I, Number 17) 

2. Description of process producing waste 

' ' ej) Jloo clu^c^r, 

Company Code 1 4<rl?l<r | ?| aJol o| / |4| 

4. Time period for which data are representative + 
to 

S. n. »mmi out. production ».2$- <poni/i?r. f/grt.m. 

i. b.iiy »«e. production £7ton./d.y £7j,ii ./dip 

e, frojuoncy of Mite production? £?ieinonei £7oeceiionii 

/_/other (specify) ̂  

5. Waste Composition 

t/SP .yp 

Average / /wet weight 
Concentration /Jdry weight 

а. Average percent solids fro % b. pH range to 

c. Physical state: /_Jliquid, /J/slurry, £sludge, solid 

LJ other (specify) 

d. Component 

A-.„ J £7»t.t 

J — &<- _ £/«., 

3. 
• - / /wt.% 

4. 

5 . . 

б . 

7. 

-  8 .  __ 

9. 

10.  

_ LJwt.% 

_ &wt.% 

. / /wt.% 

. /_/wt.% 

. / /wt.» 

. / /wt.% 

. / /wt.% 

/ /ppm 

LJPPm 

LJPP» 

/__/ppm 

L/PPm 

LJppm 

LJPpa 

LJPPm 

LJppm 

LJPPm 

47-15-4(12/76)  



Company CodeTJ 1  l -  Tr I  V  i  ?  I  *-U* I  o | <  I3 1  

a. Analysis of composition is / /theoretical /~7laboratorv £jestimate 
(attach copy of laboratory analysis if available) 

f. Projected [_Jincrease, ^/decrease in volume from base year: * by July 1977; 

% by July 1983. 

g* Hazardous properties of waste: /Jflammable Qtoxic fjreactive /Jexplosive 

/_/corrosive / /other (specify) ? 

7. On Site Storage 

a. Method: /_Jdrum, ^roll-off container, /"/tank, £jlagoon, fjother(specify)m 

b. Typical length of time Waste stored 2— /tffdays, /"/weeks, /"/months 

c. Typical volume of waste stored /"/tons, /"/gallons 

d. Is storage site diked? £jYes /Who 

e. Surface drainage collection /^/yes fi^Ho 

B. Transportation 

a. Waste hauled off site by /"/you /Iffothers 

b. Jama of waste hauler 

Address 
Street 

(„ ; 

City 

State Zip Code Phone 

9. Treatment and Disposal 

a. .Treatment or disposal: &on site /%/oft site 

b, Waste is £j reclaimed & treated (gland disposed ^incinerated 

/ /other (specify) i 

c .  O f f  s i t e  f a c i l i t y  r e c e i v i n g  w a s t e  

Name of Facility 

Facility Operator. 

i - .  

Facility locatioft 
Street city 
. ^ ( ) . 

State Zip Code Phone 

i 
47-15-4(12/76)  



Waste Characterizatlon and ^Ma9nf P„^__ 
(Use separate form for each waste stream) 

1. Waste Stream So. £ (from Form I, Sumber 17) 

2. Description of process producing waste V. • ^ 

Mf ' *** 

oww cod, C 4 1 > l t l . l ^ i c l , l ^ i  

4. Tim peri* tor Web dot. or. mprsssntstim 

5. .. tonusl .mm production.. /.o U^ns/pr. tfoU./pr. 

b. ikilp «... production Qtonstop ^ 

c. trocmncp of .sst. production, Umssonsl /Joccssionsl 

/_Jother (specify) 

6. Waste Composition 

n. Aver.pt ptteeet solids _« b. pp tsaps_ to _ 

c. rhpsic* ststs, &UW4, £7slutrp, Usludps. CJselid, 

/_Jother (specify) 

d. Component Average /_Jwet 
Concentration / /dru 

to 

J- bA&U 1-TuCL 

2« Lav 

weight 
weight 

, /  / w t . X  

to* 
3._ 

4._ 

5._ 

6._ 

7. 

8. 
9.m 

10.  

Li 

_ L/"t'* / /ppb 

. L/wt.% 

. L/wt.% 

. L/wt.% / Zoom 

. LJwt.% / /ppb 

L/wt.% / /com 

.LJwt.% 

,/Jvt.t 

L/PP* 

/ Zoom 

47-15-4(12/76)  

J 



Company Code" | | f 1 j | | -

e. Analysis of composition is /~7theoretical /7m — 
<««* cop„ 0/ */-*— 

/. PfoJaotsO Uf'f**: ̂ /decrease in /W»,W»Mr, » ^ 

s £y Juiy i95J. 

* T*" °f "*"*•• £«*—"* £F«*ic £7r«cei« ^ 

Aj /corrosive /7other (specify) 
On Site Storage ' 

.. «**,, £7.™, auM, aitfoon& UtemOfiw^ 

b. Typical length of tins casts stored f/iags. f/oeaks, {/tenths 

c. Typical volms of casta stored^ £jtons, {/gallons 

d. Is storage site diked? fjYes /~7no 

e. Surface drainage collection /~~/Yes /~~/No 

T3 

a. Waste hauled off site by /~ 

b. Name of waste hauler 

Address 
Street 

State 

9- Treatment and Disposal 

*• Treatment or disposal:YJon site fjoff site 

b. vasts is //reclaimed {/treated dispo*d {/incinerated 

/__/other (specify) 

c .  O f f  s i t e  f a c i l i t y  r e c e i v i n g  w a s t e  

Name• of Facil i ty _ 7? p A ̂ JL£,S_r 

Facility Operator 

Facility Location 

47-15-4 (12.(7k)  



I_I. Waste Characterization and Manage*—* »— 
(Vse separate form for each waste stream) " 

1.  Waste Stream No. *7~ (from Form I ,  Number 17)  

2. Description of process producing waste _ 

Com •«*•»» cod. u .!, ,ri. i; 

S.  «. Anno.: „is t .  production f i .ZCo 

b, fltiij, BMce production /T,£7,̂ .,̂  

e. Prcccncy CP Mst. production.- /Jseuonil £/occ.»ion.i ^ccntinuci 

/__/other (specify) 
tf. Waste Cooposition 

a. Average percent solids % b. pK range__ to __ 

c. Alysieai state: £1 liquid, slurry, /Jsludge, /Jsolid., 

/__/other (specify) 
tf. Component . .. Average /_Jwet weight 

Concentration /Jdty weight 
1-<—;—C£g ..K 

\ .  • • 

2._ 

3.  

4._ 

5._ 

6._ 

7 

B._ 

9._ 

10.  

'7AxscJLCe-u 
_ /_/'*% X / Zoom 

— / /vt.% Ljppm 

_ /_Jwt.% / /opm 

a. /_/yt .S / /ppm 

_ /_/yt.% /_Jppm 

_ A/yt.% /_Jppm 

- LJhrt** / /bom 

_ /_Jvt.% / /ppm 
— — £ 

a /Jwt.% / /ppaif 

. LJwt-.% / /ppfg 

• --/76; 



Company CodeT l «  I  ,  l / l  y  l v  |  .  |  /  |  —  

e. Analysis of composition is / /theoretical /~~7i .u- * ,rsr ^ • 
(attach copy of l^ratccy tfasticat. 

t. redacted Umctean, /Jiecteaaeic yolom. teem haae *u, , w w„, 

* by J u l y  1983. 

dataedous peopeetie, of ««..• &flemmail. g/to,ic Heeactin ' U'dpldyc 

/_/corrosive fjother (specify) 

7. On Site Storage 

a. «ct*od, S/decn. Qcoll-olf cdetainee, £/««, Ul>#*p, U^«e(epecity,_ 

i. typical leapt* of time cast, stored ' _£/days. /Jmeka, /T/rmoths 

c. Typical volume of waste stored //ec> /Jton3f £jmions £-r 

d. Is storage site diked? fjyes £jXo „ 

e. Surface drainage colleczion /""/Yes LJtio 

8. Transportation 

a. Waste hauled off site by fjyou /^others 

b. Jane of waste hauler 

Address 
Stree t 

( ) 
C i t y  

State Z z p  Code Phone 

Treatment and Disposal 

a. Treatment or disposi >' /on site Sjotf site 

b. waste is /__/reclaimed /_J treated /__/land disposed fjincinerated 

l_fother (specify) 

c, O f f  site facili ty receiving waste 

Same*of Facility 

Facil i ty Operator 

Facility Location 
Street " ——— •_ .  „  City 
—T— • ( ) 

*zaee HP Code • Phone 
* 

47-15-4(1 2 /7*) 

i 





EFFLUENT WATER ANALYSIS 

liARCH 
JVERAGLYALUES WEEKLY RANGE 
cr - 0.15 ppm 0.10 - 0.20 10/4 
Cr+6 - 0.02 ppm 0.01 - 0.04 m 

Cu - 18.3 ppm 13.5 - 26.0 10/9 , 
Fe • 0.90 ppm- 0.7 - 1.1 5/2.5 
Pd - 0.1 ppm 0.1 10/6 
Pb - 3.8 ppm 3.4 - 4.1 5/2 
N1 - 2.2 ppm 1.5 - 2.8 10/4 
Zn - 1.5 ppm 0.9 - 2.0 5/22 
Sr - 0.45 ppm 0.40 - 0.60 10/3 
Nn - 0.20 ppm 0.10 - 0.30 10/28 
Sn 6.0 ppm 5.5 - 7.0 10/3 - H2 
Ca - 16.2 ppm 14.2 - 18.6 10/24 - NgO 
AL « 0.28 ppm 0.2 - 0.35 10/3 - N20 
CL* -i" 210.9 ppm 155.0 -242.5 -

WW 
CL demand -109.1 ppm 77.8 - 181.0 
N03 - 16.7 ppm 13.8 - 20.4 
NH3 - 191.3 ppm 128.6 - 274.5 -

CN" - 0.025 0.018 - 0.032 
soj - 1.76 gm/L 1.5 - 2.1 0 
F- -• 43.1 ppm 38.8 - 52.4 
po4- - 349.0 ppm 317.6 - 407.6 . 
so3- - 0.64 ppm 0.64 -

B 4.2 ppm J 3.8 - 4.6 
ph -• 6.7 6.0 - 7.3 
set Sol.- 1.25 mfa/L 
01 s. Sol. - 2.3 gm/L 

- -

Sus. Sol. - l.o gm/L • 

Cond. - 31.0 mhos 22.0 - 44.0 

Water Consumption 
12.314,424 gals. 

•A.A. work only - std/max. deflection 

**Ref1ects an excess of reducing agent. 

/ f ? 9  
FEBRUARY 

AVERAGE VALUES 

0.45 ppm 
0.01 ppm 
20.2 ppm 
0.45 ppm 
0.03 ppm 
3.2 ppm 
4.0 ppm 
1.4 ppm 

0.85 ppm 
0.13 ppm 
7.8 ppm 

16.3 ppm 
0.95 ppm 

135.6 ppm 

209.7 ppm 
8.6 ppm 

247,9 ppm 

0.045 ppm 
2.25 gm/L 

43.5 ppm 
549.0 ppm 

0.96 ppm 

3,5 ppm 
4.7 
1.5 mL/L 
2.0 gm/L 
1.0 gm/L 

23.8 mhos 

11,855,152 gals. 

> 

0,25 ppm' 
0.05 ppm 
0,40 ppm 
1.50 ppm 

1.0 ppm 
2.0 ppm 

0.60 ppm 

2.0 ppm 

1.3 ppm 
500 ppm 

15 ppm 

20 ppm 
Total N2 

0.10 ppm 
El1m1nated 

18.0-ppm 
150 ppm 

Eliminated 
5.5 - 9.5 

1.0 gm/L 



INCOMING WATER ANALYSIS 

MARCH VALUES* SENSITIVITY** FEBRUARY VALUES*** 

SO4 - 38.0 ppm 

PO4* - 1.30 ppm 

NOj' - 2.40 ppm 
Ca - 18.4 ppm 
Sr - 0.10 ppm 
Cr - <0.10 ppm 
Cu - 0.35 ppm 
Fe - 0.50 ppm 
Mn - <0.01 ppm 
Na - 15.8 ppm 
N1 - 0.20 ppm 
Pb - 0.45 ppm 
Sn 1.0 ppm 
Zn - 0.23 ppm 
ph - 6.4 
Hardness (EDTA) - 98.0 ppm as CaCO^ 
Conductivity - ZlOOxtmhos 

*Sample taken from CC-4 area. 
**A.A. work only - std/max deflection 

***Sample taken from Chemical Recovery 

10/24 - N20 
10/3 
10/4 
10/9 
5/3 

10/28 
10/15 
10/4 
5/2 

10/3 - H2 
5/22 

40.0 ppm 

1SO ppm 

5.70 ppm 
16.6 ppm 

0.10 ppm 
<0.10 ppm 

0.55 ppm 
0.15 ppm 

<0.01 ppm 

11.3 ppm 
0.20 ppm 
0.50 ppm 
1.5 ppm 

0.15 ppm 
5.9 

95.0 ppm as CaC03 
1800 Jumhos 

3-1-77 

4-1-77 
% 

Cons. cu. ft. 

Cons. Gals. 

Total Consumption 

INCOMING WATER BREAKDOWN 

LARGE METER 

23,323,400 Cu. ft. 

24,894,800 cu. ft. 

1,571,400 

11,754,072 

12,314,424 

SMALL METER (out of order) 

814,360 cu. ft. 

814,360 Cu. ft. 

0 

560",352 (July est.) 
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ConttvMHa8 sau ^ •••••ml • • HMMMMMMMt 
0M6INAL—TO COMMISSION 

. <-*-

c> 
'.c 7y/>̂  

"7/ 
State of New York 

Deportment of Conservation 
Division of Water Power and Control 

COMPLETION REPORT—LONG ISLAND WELL 

Well NO~JLZ£27 ........ 
(on prvllnOaur rvipert) 

LOG 
Ground Surf., El—ft above i 

ft 

-» . 

> • 

v * ' 

Owner 

Address. G\.t&..GStf.H.... 

Location of well ...n.MMt.................. 

Depth of well below surface. i.?5. 

Top of WeU 

ieet 

Depth to ground water from 8wb».,„..vL...,..,...v  ̂

Cabins: 
Diameter... 12 ..UL ..UL 

mm,,,.....ft a. 
>..UL 
...ft 

..in. 
...ft 

Sealing. 
none 

Scannra: Mafceî |̂̂ 4f.§A.v,.™v.v.v.v.v.,..̂ 0penings. 
* jn. ....................in. .••...............••xn. .........in. 

Length.. 40'9" .ft ..ft .....ft 
Depth to top from top of casing.—12Q.'J" ft 

Pokrhg Test: Ditt....,...5/.!;?/.™..„ »...M..T(st or permanent pump? 
Duration of Test..—..———. tiays. ........hours 

—gallons pes minulr 
•••••UL below top pfSbaSMg 
—in. below top bf casing 

Majuiuum DisdvuWe. 750 
Static level prior to » 3 ft— 
Level during Man. Pumping 16 ft 
Maximum Drawdown..—..™?, 

time of return to normal level after cessation 
of pumpmg— •.....«.Jiours.............. 

~?^5Y r-

Pvur Inst, 
Type. 
Motive power, 

Capacity..——.g.pjn. against 1 ••••••••(••••••••.(•••••••••••< ft of discbarge 
No. bowis Or stages........,, —„. J —ft of total 

At later date , . ' • ^ 
Mai .....Modd No/̂ kfr-T. 

-Make.—J&i.jS. H.P...d3fc._'lf ' 
—•g.pjn, against | ft Of discbarge head ' 

head ' 

Daor Like: 
Diameter. 
Length .... 

Use of water..-....?.2S.US8.. 
Work started. .?/—7™.... 

Suction Line: 
,—.......in. 

•••••••••••••••••••M ••••I -ft -.. 
~a. 

ft 

Date. -5/221*3 

Nor 

Conqdeted......S/JlJ?i[63..— .̂.n.. 

License No 13.— 

bearing beds and water levels in each, casings, screens, pump, 
additional pan$mg tests and other matters of interest Describe repair job. 
See Instructions as to Well Drillers' Licenses, and Reports—pp. 5-7. 

•> .y 

a:-..,. 

wr"S 
V • V 
rfi-O 

3 J 

•I 
• " 



SKETCH OF LOO 

/J . -7 c/ l7 

Locate well with respect to it least two streets or root 
distance from comer and front of lot 

Show North Paint 
/V-*> 

o-vi 

/t-l-J. 

Ft// 

Qe./s ''9* o/ 
«- «a -v •*. £ f t jnf  

//u/Yr Co/ Sdy C/^ 6/e/rs 

Mot/ft. CO/ C/oyey £•</ Yc/po 

/fed eje if J/*'^s, /v**/v c/ 
J"Of wc Jr^/ 

mu/Y/ co/ sdy ct f fr'Ys 

Ft -/*->€& ^I9() /77/dc? 

M-//6 f* ~ rsti i Y. ?r'Yf ftpf ft, 
//O-*/:UV /v S<f,/T>tC.a 6<Z/9S) 

/it.vi.7 - m e d ben Jaj, 6 dp/) 
/v>/v; /5-CJC 5 or, fr^St /><*/>*, &tfs ef c./ 

/y /-/*/ F*-cse 3d fr/Ys ?'*/ 

6o-7J 

7l-f? 

&'?! 
9>7r 
f f - 9 *  



REFERENCE NO. 5 



1 

,v 

CfL / 
County. NASSAU 

W 

<;Ce" A-?*'-' 
,.d1i 

OBIGINAL—TO COMMISSION 

State of New York 
Department of Conservation 
Division of Water Resources 

w M N-822H Well No. —• 
(til pftibBlHfT tepert) 

LOG 
Ground Surf., El ....ft above sea 

COMPLETION REPORT—LONG ISLAND WELL 

Owner 5M.....CjR̂ ...O»Ps. 

Address ....,.,31—.SEA-Iflil ? .AME*. 

Location of well. GLEN COVE 

Depth of well below su rface -.3iSS... 
Depth to ground water from surface...... 

feet 

JUJSS. —ieet 

...m.. ,.jn. 
CASINOS : 

Diameter.....12..... Jn. .....jn. 
Length..l<̂ .̂M..y.itv --ft ft. -it. 
Sealing — 
Casings removed "" 

SCREENS: Make—̂ .,.j|9®SSM.....S«§.f...- Opening*-,..,19,.1M7L- ..... 
Diameter 1?. v....m. .......................in. ——in. 
Lmgth -•*- •••;; * *• 
Depth to top from top of esmng...........l.QH.!— 

PUMHNO TEST: Dato... l-29r70....................Test or pennanent pump?....—. 
Duration of Test days..—— —'.—hours 
Maximum DMasga,̂ MS... - ...gallons per minute 
Static level prior to test M>..——ft-.,-1--- in. below top of casing 
Level during Max. Pumping—.16—.it— Jn. bdbw top of caring 
Maximum Drawdown —....— — .—ft 
Approx. time of return to nwfnal level after cessation 

of pumping................ hours— ...........minutes 

PUMP INSTALLED: 
Type. DUT .WDB3HINSIDN Model Nol®7l 

5 
Motive povrer... 
Capacity-.1Q.0.Q.....--Apjm against) 171 it of discharge head 
No, bowls or stages.—5. ) if- of nsf 

....ft 
HO 

SUCTION LINE: 
in, 
ft 

8 
"10" 

..jn. 
-ft. 

ROTARY 

water bearing beds and- water levels in each, casings, screens, pump, 
;pn«i pumping tests and other matters Of interest Describe repair job 
See Instructions as to Well Drillers' Lkenses and Reports—pp. 5-7. 

A 

v 
...it 

Top of Well 

DROP LINE: 
Diameter . 
Length 

Method of Drilling (Rotary, cable tool. etc.). 
Use of Water .999*4$I— 

Work started— —,..i2£JL5—fiS—.—- Completed.7.9 
Dae..,.,., DrUler.SM?M..9°:,?...: 0 

License No........13. 
I MAR 

NOTE: Show lisg of well—encountered, with depth below ground suu Face, 

itEVV VORK 
EMVl CONS. 

71 

uddi-

R E C E I V E D  



< 
I 
§ 
I \n 

SKETCH OF LOCATION 

'<> r 5cVe//??/D 

t7, 

Locate well with respect to at least two streets or roads, shov 
distance from corner and front of lot. 

0 - / 0  

/'o-sb~ 
5t-7v 

7 */-/&¥ 
uy-//y 

lie-it's 

Show North Point 

7c>f3>bi/j £ /dy 

F,-Cie «J>} 
' /  ? r  

,</ /v & 
f.-Cszi •;</ st/ps  ̂

C w  "» /, C/v/ ^ ' •'• 
'tfef-GSH ~j-J, >Jr̂ / zerrr>d c// /rfp'* 

S cs* yd, tJf̂ 7 hefpr) j a/ 
Ft - HiLrJ mu/S/ r~o{ S tfy c/ Wtfpn 

i? r< F'-wed Scf jr/*, Ad/7", s^77' -

/to--/?! d/,/? *<*, 6a/>r> 

\ 
i 
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I i\'VIRG NMS MTAL SALTH 
Continuation" Sheet -

^assau County Health Department' 

Owner or 
Agent; Fhotocirraits Corporation 

Sea Cliff Avenue, Glen Cove 

Inspector 

> 

John "eisch 

K &zl C C M M S M T s-

0/6u Conference with George Sumner regarding a dark blue color in Glen Creek, Glen Cove, 

I on Wednesday, March 20, 1961*. Discussed problem and present situation* 

I then called Mr. C. Gerber who stated that a leak had occurred in the treatment 

I tank and that two loads had been discharged to the sewer. I was informed by Mr. 

Gerber that the tank will be repaired and back in operation by Monday or Tuesday, I March 23rd or 2bth, 196Iu Inspection will be made on March 23, 196U. -v'a Vzy 

2-3/6U. i Conference with EL ant Engineer and Chemist regarding waste treatment facilities. 

The waste treatment tank had been repaired over the weekend and was back in use today. 

I I informed them that with the proposed water classification that the standard to be met 

for copper was 0.2 I 
I 

i. Both the plant engineer and chemist stated that with their 

present waste treatment facilities and concentration of their waste this would be 

almost impossible to maintain such a low limit. The chemist stated he was trying to 

develop a new method of treatment due to the problems of copper removal. The concen

trated waste contain over 60,000 mg/Li 

I The stream was clear from Sea Cliff Avenue to the pond. The pond had a slight 

greenish color. Samples were collected from the weir,storm drain on Sea Cliff Avenue / 

I and the pond. 

The plant engineer and chemist were notified that should this situation occur again 

i our office is to be notified immediately. Some discussion was also held as to the 

stoppage of this operation should this problem recur* y*y 

12/6U Inspection of the brook this date revealed a slight blue coloration coming fro& 

I (the storm drain. A sample was collected from the storm drain and one collected from the 

jwe ir at Photocircuits and submitted to the laboratory* 

13/6U Call received from Frank Gorman at 9sltO A.M. with the following informations 

r Partially treated tank of copper waste has been discharged into the Brook. Copper 

jreading taken by Photocircuits prior to the telephone call revealed the concentration. 

t̂o he ICC cm. 
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» » eiiw wtnuf • eun con, new vou um • in, m mit 

December 10, 1974 

Mr. John Welch 
County Dept. of Health 

240 Old Country Road 
Mineola, New York 

Dear John, 

=TC. With It. attached ' 
rnang Photoelrculte policy Coemittee ieaued 

srsraz s; 
reeerved only for thee. memos of S. is 

su take au'X âV:™  ̂£ ̂  "" cl"» -
the area where spills occur is en«*?„ ° pro3ect for isolatinc 
circumstances it should be ready by 

for your co-operation in this „tt.r. 

Very truly yours, 

Francis L. Fuggini 
Technical Director 

FLFrmas Printed Wiring 
Standard. Products 

*» Equoi Opportunity Employ* 
KOLLMORG E!V 



OiVISION 

MEMORANDUM 
December 9. 1974 

TO•' All Employees 

FROM: Executive Committee 

The necessity to completely siininati , 
iateriil into unauthorized faeuitie! ift'thi® g® ,fw 

• adhered to aa a n,tter of lau and iuh^t ^ * 

There have been occasions where «**)>»-•. a «.•' r 
or deliberate disreeaxd for ilnl * f t0 c«®l*ssiiess 

handling of^n ^ 

* -*sfe-^^ss 

ispio eltherre,tbf-lble for si, u»autsriwr* 
e. T\\*® either carelessness or-

t0 ihuediate dismissal frou 

, tr"yr'*??n a u; 

• •••"••:;.: •ftr-.-.ias.'Su.?- •.-̂ .••. • r&Si-v -- •«.- •.- -. 
- ' '••••" •• ; • " •"••- at V. •• . ' 'e.-; 

?*•; 

fw • 9^:99 9:9:95:9 •f-2 

•"'•r"J" • v. ' " " •"" 

-• z. •': 

.. -v:-v }Y-v-"--; 

••; •-' 

I 

. ' • •  •  :  

wMX-U -t:'i 

.;. :.v^VC^ ; • 
• -.v.. . . :, .. . . • •- •• lyi? -t-' 

-9t-: 
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RALPH C. CASP 
CtWAlf C » «# ll 
JOHN J. COWLING. M.O.. N.P.H. 
Cc<MH*»en,r 
FRANCIS V. PAOAR, P.E. 
A a St. OtpyT CwniltioMt 
Qtv, (| iMitMPiiiiii HaaiiK 

STATUS REPORT OF INVESTIGATION OF 
ORGANIC CONTAMINATION 

CARNEY STREET WELLFIELD ,GIEN COVE 

August 31, 1977 

Background 

In response to the closure of public water supply wells at Glen 
Cove's Carney Street wellfield, the Department initiated an inves
tigation into the source of contamination. 

During the period June 30 to July 26, a series of ten samples were 
collected for organic analysis from various locations in the vicinity 
of Carney Street, including waste discharges, drains, groundwater, 
and Cedar Swamp Creek. Not included in this report are sample results 
from public and private wells located within and in the vicinity of 
the affected area. 

Results 

Sampling result's are included in the attached table. 

Interim Conclusions 

1. The contamination of the Carney Street wellfield by trichloro-
ethylene and tetrachloroethylene is due to past waste discharges 
originating in an industrial area possibly as recent as five to 
ten years ago. The groundwater in the area Is generally con
taminated with these solvents, with highest concentrations focuse 

, in the industrial area located 1,000 feet southeast of the Carney 
Street wellfield. 

2. Presently only two industries in the area. Slater Electric 
Company and-Photo Circuits Corporation, use solvents of the gener 
type found in the wells, as follows: Slater, 4500 gallons 
per year tetrachloroethylene; and Photo Circuits, 71,000 and 
11,200 gallons per year of dichloromethane* and 1,1,1 tri-
chloroethane, respectively. No present waste disposal practices 
were found which could account for the extent of contamination 
found* Solvent waste discharges of significant magnitude from 
both of these industries are presently being discharged into 
the Glen Cove sewer system. These include 1200 ppb of tetra
chloroethylene from Slater Electric Company and 480 ppb of 
methylenechloride from Photo Circuits Corporation. No ground
water samples have been analyzed for dichloromethane because 

NASSAU COUNTY DEPARTMENT OF HEALTH 

249 old country road 
mincola. n.y. it 901 

*Also known as methylene chloride 



o  
2 

•5 f^a^e -®®aibb Department limited laboratory capability. 
_ recommended* now* that groundwater samples be collected 

and analyzed for dichloromethane. Photo Circuits Corporation 
f ? .fr^e user °* this substance. Miscellaneous drains in the 
vicinity pf both industries* which empty into Cedar Swamp Creek* 
show small quantities of solvents* The source of these solvents 
warrants further investigation. 

3. ^ast contamination cannot be attributed to any single industry 
- ®aus® changes in solvent usage* the industries themselves* 
and waste disposal practices; 

4. The feasibility of purging the contaminated groundwater from 
the aquifer in the vicinity of Carney Street should be explored. 
This would include a hydrological investigation to determine 

extent Of contamination. Changes in water supply practices 
which may be required would include maximizing industrial pumpage 
and discharging of cooling water into Cedar Swamp Creek rather 
than groundwater recharging as presently required. The environ
mental consequences of further increasing solvent concentrations 
in Cedar Swamp Creek would also require investigation. 

SOS:yk 

Sheldon 0. smith, P.E., M.C.E. 
Deputy Director 
Division of Environmental Services 

\ 



SAMPLING RESULTS OF GLEN COVE INDUSTRIAL AREA 

Sample 

Trichloro-
ethylene 
PPb 

Tetrachloro-
ethylene 

PPb 

Dichloromethane 1,1,1 
(Methylene Triehloro-
chloride) ethane 

^ EEb PPb 

1. Photo Circuits, treated effluent 2.1 
to sewer 

2. Photo Circuits, parking lot drain 30 
to stream 

3. Glen Head drain at stream 25 

4. Slater, effluent to sewer 22 

5. Sewage from industrial area 4.7 

6. Groundwater at Well #20 52 

7. ̂ Pall Corp. A/C recharge 16 

8. Keyco truck wash area N.D. 

9. Stream at Glen Head Country Club <5 

10. Stream at Carney Street 115 

3.0 

23 

77 

3210 

43 

5.3 

5.2 

N.D. 

<2v5 

12 

480 

N.D. 

N.D. 

N.D. 

440 

N.D. 

N.D. 

N.D. 

** 

** 

5 

6 

* *  
Not analyzed or reported 

- i i o; v: 
vsi. 

MBF:yk 
(8/31/77) 

(f 
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New York State Department of Environmental Conservation 
50 Wolf Road, Albany, New York 12233 

Peter A. As Berle, 
Commi s s loner 

December 21, 1978 

Kollmorgen Corporation 
60 Washington Street 
Hartford, Ct. 06106 

Gentlemen: 

Enclosed please find your certificates of registration, 1A-011 
for Septic Tank Cleaner and Industrial Waste Collector Registration! 

JaSe ?°te ?is re8istration is for the wastes, disposal locations 
and conditions indicated on the certificates only. This office must be 
notified of any additions or changes. 

Sincerely 

David L. Archibald 
Sanitary Engineer 
Bureau of Hazardous Waste 

Enc. 

cc: Regions 1, 2, 3 



——^ — - • .*%»«*• ^*.-«» ^ »•. ^ 

SE* Y0RK "*** DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

SEPTIC TANK CLEANER & INDUSTRIAL WASTE COLLECTOR 
_ CERTIFICATE OF REGISTRATION 

Registration no. — ~ 
1A-011 

* - f 
this is to certify that, 
vame ol ReguTrarit 

Vefticle License so. 
M73358 (New York) 

n 3 » 
t i i 

, Aibress 
60 Washington Street 

" |Nan* of Business 
Kollmorgetr Corporation 

City ~ 

Hartford, Ct, 
State ~ 
06106 

zio cooe 

heving comotieo with the provisions of Environmentat Conservanon - »«.• .. s. -

This certificate of registration will expire on March 3; >.«79 . 
cation, Certificates are not transferable. ' ' 14 »̂ *cr s* 

Conservation has c.osrf ttm cerate i Pecer.per ,a 7b of registration to be eiecwt on this 

9y-

a.K> flaeof < Decep 
m jjati 

Enviŵ a:Conservation Rerese.ai.v'e 
LANDS AND RECEIVING STATIONS APPROVEDWOlV&AL -----

yBe of *il,e I Location and Mannar of Disoosal 



Ntw YCHOC STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

APPLICATION FOR SEPTIC TANK CLEANER AND INDUSTRIAL WASTE COLLECTOR REGISTRATION 
PLICATE 

F BUSINESS 
Kollmdrgen 

Niss ADDRESS 
treet 
60 Washington Street 

City a Suit 
Hartford, Connecticut 

2. LOCATION WHERE VEHICLES ARE CARACEO 
West Lane, Aquebopue, New York 

Zip Telephone 
Code No. 

06106 (203) 547 0600 

3. NO. OF VEHICLE 
1 

REGISTRATION NO. 

VEHICLE NO. 
VEHICLES \ 2 "3 "" 4 s 6 

. MAKE Polar 

. YEAR 1978 

. COLOR Sf§&*ss 

. LICENSE PLATE NO. M 73358 
• 

> 
\ 

. 

. STATE OF REGISTRATION New York 

. TYPE (Tank, open, etc.) Tanker 

. TANK CAPACITY 6500 gal. 

HTSfCAL AND CHEMICAL CHARACTER OF WASTES HANDLED 

CC-4 Bath — Contains various amotnts of copper sulfate, fonraldehvde, .EDTA, sodiun 
GAFAC 690 surfactant at a pH range of 10.5 to 11.5 

NOTE: if industrial wastes are handled, form sw-14 must also be completed. 

CC-4 Rinse Water -- Contains various amounts of soditsa Sulfate, chrome, copper, iron, 
fluorides, sodiua formate, at a pH range of 5.0 and 8.0 

•OCATION ANO MANNER OF DISPOSAL 

Glen Cove and Aquebogue, N. Y. will be recycling solutions and reusing their additive 
process. 

.ACS OR COMMUNITIES SERVED 

Kearney, New Jersey Aquebogue, New York 
\ttach a imp or sketch shewing the disposal area of receiving station 10.125410 Annual Registration Fee attached %] Yes |""l No 

I hert&r affirm under penalty of perjury that information provided on this form is true to tne best of my knowledge and belief. False statements made herein 
re punishable as « Cfas» A misoeffyanof^per&iant to Section 210.45 of the Penal Law. 

aue e 
12. PfUNTEp OR TYPED NAME 

3 
J. rnhr 

STATEMENT OF OWNERS OR OPERATOB OF DISPOSAL AREAS OR RECEIVINC STATIONS 
. . Permission is herebv granted to the above named aoolicant to dumo the Material staled in this application at slte<s) listed below subject to the 

•egulations of the DWMrtment of Environmental Conservation governing disposal of such material at the designated area. Rules and 

• of disposal site or receiving station (1) 
Phot.ocir.aucis Division of Kollrorqen Corn. 

"77" 
y .o&fjyc 

Vi£fi Presideny 

[BATE 
' J u l y  1 7 ,  1 3 7 8  

NAME OF DISPOSAL SITE OR RECEIVING STATION (2) 

sic nat lire :DATE 
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now york state department of environment 
*0 M( Road, A lb,iny, L «„k 4,® 
Division of Solid Waste Management 

.TV;ST^r-
1 wc.i v - \l_" 

-OtOTQ Robert F.riacke 
* Compissuifior 

I T  \  V I  r  C M  £  N ' T  A L  Q U A L I T Y  
RiGlCN 1 December 27, 19 79 

Kollmorgen Corporation 
Washington Street 
Hartford, Connecticut 06106 

gent lenient 

Enclosed please find your certifir-a+~/.i * 
septic Tank Cleaner and "J"?""*"/ IMMM. - tot 
proper certificate mat ft, carried in eacTlthilS ^"-ration, 1979-60. The 
operation. This certificate muJetl* * being utilized in your 
Pprovincial or Local Law Enforcement ofZZTlr "'** **"""* *° any *tate/ 

°5uf̂ r<?nmentai Nervation, it will TlsobenZZ""***'™ °f the Department 
Sour registration number in a nromineZ i necessary for you to display 
each vehicle. W«usw*e2 £^1? ** • **" M"*S «** *' 
which will contrast rherply with the backgroundT* ****** hlgh *nd of a color 

** only for the west**, 
notify this office of any additions tt I certificate(sJ. ycu must 
Should you have any questions regardinZZ?^9 ***** V°" my ¥islt to ™a*e* 
regulations pertaining to it, please feel Z zegiStration °r the rules and 
518/457-3254. Please feel free to contact this office at 

—  w ,  

Enc. 
cc: Paul Lappano - Region 1 
I^Jowpi, E.ri.y, EUHO Co. E.U=h B.pt. 

li i. ;/ 1*,^^ 

Daniel K. Quackenbush 
Chemical Engineer 
Bureau of Eatarcous Waste 
Division of Solid Waste Management 



ik 

SEPTIC TANK CLEANER & INDUSTRIAL WASTE COLLECTOR 
CERTIFICATE OF REGISTRATION 

Registration NO. 

1A-011 
| Vehicle license NO. 

M-73?58 
Naaie of Registrant 

KnT Itnnrgen Corn. 
Address 

Washington Street. •Hartford Connecticut .0.61(3.6 
"l,h b'0v,s,0ni 01 ^""^1 conservation u«, 427-0301 is hereby 

XZL!I SSU EKu •" ^ * *"'• «•»«*rnt* i«JS 
w Jfi--- * -  — 

lands ano receiving statwnra^ote^trd^bul"0 "" "" e=b'— ~~ 
Tree of waste location and Manner of Oiseosal 

Electroless 
Plating Bath Glen Cove,.NY for reclamation of copper 
Solutions 

Svstem 

CONDITIONS: Addition: i sheet anaclMN! n in n« " —— • 

- «—««••»#» 
fMKO <l/7») 

»v • •••. . / //i ~ / .„ . / , / 
Nwr TOO sun DepamnontofEnvironatenai Conservation Representative 
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Pimm print or tyf with elite 1^^(12 ehmncmjhteh) in tho umhadkd mm only 
' •* " • WEnVMOMIINTMi MIOtieTWM ACC* 

NYD0D6920483 

PHOTOCIRCUITS DIV 
31 SEA CLIFF AVE 
GLEN COVE« NV 11542 

Form toprouma 0H9 Ma. tUSTSOl* 
OSAMO. own r̂ 

MAIUM 

'••7 
kftO-

ormffAir • 

FOR OFFICIAL U«j ONLY 

31 SEA CLIFF AVE 
GLEN COVE4 NY 11542 

u  i 1 1  n  i  1 1 1 1 1 1 - u i  i  i i  h i  y  i  i  r l  
mmuATwin IM IA NMIUR I AIMWVBB 

SfflMHaEGBSESKI 
ismggihpi 

IFoEEEOL afibtin •••([ 
r.tfc .'r.y»a3&: 
:,r?l •' st-? 

II. NAME OF INSTALLATION. 

, INSTALLATION MAIUNC ADDRESS 

CITY OR' 

[111. LOCATION OF INSTALLATION: 

cirri 
i i'. 

y *j; v ** '•»' r*T * "r 

IIV. INSTALLATIONCONTACT 

E 

IV. OWNERSHIP 

H 

'•mc cm mot 

H m 

'c ooj 

IE 

A,. t•: Frr' \ 8*88> 18' er imfaucqmc uulmm 88 i\i " -• 1 

m* 0 L L M 0 R G E N |c|o|r p j . . . .  

(or VLTYFROF HAZARDOUS WASTE ACTIVITY (txttr "X"* tkt yprotrtatt boxfulTi 

1L MOM OF TRAHgORTAftl H (tmtpartm wF "X^M skttfiprvtrfkt* hoxfmj); 
''qil tores ft t».^» "'*• • e • »• l vv-

FUST OR WMBOPPIT MOHFICATION 
it'iiliibnbriiaikaiiimaioomko 

INI* to yccr Inmiiilnrt B5 10.Hp** to M 
.  4  ' ;  ; v  v ; « v y "  

*• NOTinCATWH . Q S» gurinUMIT IWWWATO OlW|llP MO * 

PB8CR1FT10N OF HAZARDOUS WAITER 
itototoimnifiliktoiwl 
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?Q^rtaA4.^T.?^t-m-nt 0f Environmental Conservation 
York 1 2233 

y :s!oi 

&d},~ I - " i' 

3  -  < ?  ? (  V - /  f  

••'•••«'•••- qt'alnx. 
1 

Wes^Lane"115"Aquebogue' Division of Kollmorgen Corp. 
Aquebogue, NY 11931 

January 16, 1981 

Robert F. Fiacke 
Commissioner 

Gentlemen: 

Coll«M?SM^itaSe ifrorf0"7  ̂ CiC t?n,! Cleaner md Industrial Kaste 

 ̂I1S~ r 

regarding this pemit, plfau coiiicflhis offi« l?"cs?8j m*"** 

Sincerely, 

Bruce W, Knapp 
Chemical engineer 
Bureau of Hazardous Waste 
Division of Solid Waste 

3WK:ks /*"\ 
cc: REgionilLid NJ 

NOTE: 

OflDiNANuaS, RcGJIATICNS A\D LAWS. UK 



Permit NO. 

SEPTIC TANK CLEANER & INDUSTRIAL WASTE COLLECTOR 
PERMIT 

IA-011 
"" - *-"•* j this is to certify that 

V'i-hirie License N0. 

P 37788 

• • 

1 Nime of Permittee (Nome, of Business -- -

' _,<^hotocircuits'Aquebogue-^vision of Kollmorgen Cam. 
C"Y *««<« Zio Code 

» lane aouebogue. ny myi 
' "m.ri®- "* p,ov!s,ons °' conservation low. j27-0.w. is hereto 

> !  s s s y  SS, "»"<•"> ' w . .  . . . .  . «  

' «*»*« a, 1981 m„ „„„„» 

j LANDS ANO RECEIVING STATIONS APPBOVEDTt^jIsTOSAl"™* ~ ™~ "™" 
• Type of Waste . — .. — 

. •» it > electrolese 
batn 

solution 

local ion and Manner of Disposal 

plating --Photocircuits. West Lane 
Aquebogue, NY — 

sodium sulfite brine --31 Sea Cliff Ave. 
ulencove, NT 

conditions: additional sheet attache.: q *es e n° 

Disposal must be in compliance with all Federal. State. 
and local regulations. 

I . ' 

> ^  
_ v- •. 

b e  » •  C 1 * * d 1 0  

** it if ititi h ĵ ^fli . 47-20-3 (1/80) 
' Formerly 47-06-1 

New York State OeMnmemof bivirdaaewficanservation Representative 



REFERENCE NO.13 



|  :  v * ' ;  /  ( |  • •  
RcRa treatment. storage and disposal facility inspection form 

•f- ~ 

I COMPANY NAME; 

for tsd facir.tttfs qfflj 

/fc? EPA I.D. Number: f l y  b & f £ f ? a < m  
COMPANY ADDRESS: A-

|COMPANY rrKmnm _ • _ 

• *S/)Ai//yj- fMWrje-AVA. 
•HSPECTOR'S NAME: a 7 

iRANCH/ORGANIZATION; 

urnEK ENVIRONMENTAL PERM ITS_ F^T r\ 

BY FACILITY: fj NPEES 

fj AIR 

£j OTHER 

BATE OF INSPECTION: 

f 
yp 

"Af/TV 

I 

I 

I 

I 

I 

TIME OF DAY INSPECTION TOOK PLACE* 

11 2ste6on stsn 40 believe th3t the faciiity has hazardous 

a* *?"' what *eads you to believe it is hazardous waste' 
CHECK APPROPRIATE BOX: " • 

^ that its waste is hazardous during the 

A7 Company admitted the waste is hazardous in its RCRA notification 
_ and/or Part A Permit Application. notification 

£( ?e w^te Mterial « listed in the regulations as a ^ 
' hazardous waste from a nonspecific Source (§261.31) (o 

L7 The waste material is listed in the regulations 
as a hazardous waste frcxn a specific source (§261.32) 

— ?! °r PToduct ls listed in the regulations as a 
- discarded ccrnmercial chemical product (§261.33) 

^nv EPA testing has shown characteristics of ignitabilits. 
f corrosivit^, reactivity or extraction procedure toxicit 

pr has revealed hazardous constituents (please attach™" 
analysis report) 

£7 Conpany is unsure tut there is reason'to believe that waste 
materials are hazardous. (Explain) 

b. is there reason to. believe that there are 
hazardous wastes on-site which the ccmoany 
claims are merely products or raw materials? 

Please explain: 

YES NO 
DON'T 
KNOW 

I 
I 
I 
i 

c. Identify the hazardous wastes that are on-site, 
i ̂ j a  t3 ./®tib5ate ^proxijnate quantities of each. ' / i 

cy d2t< 
P Does the facility generate hazardous waste? 

I) Does the facility transport hazardous waste? I 

I 

I 

Does the facility treat, store or dispose of 
I hazardous waste? ~ • — 

W7>*- / 

I&&1. 
- ^ •• 

•_ / / 



VISUAL OBSERVATIONS 

(5) SITE SECURITY (§265.14) ™ /"L ECN"r 
YES / TO KNOW 

a. 

b. 

c. 

ls there a 24-hoUir surveillance system? )( 

Is there a suitable barrier which canpletelv * 
surrounds the active portion of the facility? )( 

Are there "Danger-Unauthorized Personnel Keep 
S<cility>S a~ each entrance to the 

(6) ^U,ere i?nitabIe' active Or inconpatible 
wastes on site? (§265.27) 

a. If "ITS", what are the approximate quantities? 

b" If "^ES"f have precautions been taken to prevent 
accidential ignition or reaction of ignitable 
or reactive waste? 

c. If "SES", explain — 

d* Cpinion' are Proper precautions taken so 
that these wastes do not: 

— generate extreme heat or pressure, fire . 
°r ®*piosion, or violent reaction? /\ 

produce uncontrolled toxic mists, fumes, 
°f 9af.SS 111 sufficent quantities J 

to threaten human health? V 

- produce uncontrolled flammable fumes or 
gases in sufficient quantities to pose a w 
risk of fire or explosions? 

- damage the structural integrity of the 
device or facility containing the waste? X 

— threaten human health or the environment? ^ 

ease explain your answers, and conment if necessary. 

X _. 

v 

Are there any additional precautions which you 
would recommend to improve hazardous waste 
handling procedures at the facility? 

) P°fS M?? facility cofjply with preparedness arri 
(5265 32?° reguirenents including maintaining: 
(§265.32) / S •' ^ 



- an internal oaisminications or alarm system? 

L^S^*!L0ther d®vice to sunubn emergency 
assistance from local authority? 

' Portable fire equipment? 

• adequate aisle space? 
in your opinion, do the types of wastes on site 

require all of the above procedures, or are 
not needed? Explain. re SGnE 

YES 
DON'T 

NO KNOW 

* 
Ŝu~n;red°ŝ e Ŝ 2e3StSpŜ te  ̂311 of the above 

Have you inspected to verify that the groundwater 
SSES Wel13 Uf "*> mentioned in the facihty's — xc 

If you hra, ple.se ca»e„t. „ ̂ psopriete. 

p£**fV /-ro/t ? 
. is there any reason to he»i<«» «-h=i- , 

— a. _ 

_ t . "V reason to believe that groundwater 
U "^«Te^>l̂ .ady exists fr0m facility? 

^ ̂Vy°^,^ieve **at operation of this facility 
"•ay affect groundwater quality? 

c. If "YES", explain — £ — 

records inspecttrm 

Has the facility received hazardous waste from 
^ since Nov. 19, 1980 (effective date of the regulations)? 

" do:s " 2PPear that the facility has a copy of a ..anifest for each hazardous waste 
load received? ste 

How many post-November 19 manifests does it 
have? (if the number is large, you may estimate) 

2£r 

C' ?wCh.mf-?ifest {or a representative sample) 
have the following information? 

- a manifest document nunfoer X - -
is requirement applies only after Nov^rber 19, 1981. 



4 DCN'T 
YES NO KNOW 

generator's name, mailing address, telephone X 
yec, and EPA identification number 

the name, and EPA identification number of each 
transporter 

_ the name, address and EPA identification number 
of the designated facility and an 
alternate facility, if any; 

- a DOT description of the wastes 

- the total quantity of each hazardous waste by 
units of weight or volume, and the type aid 
number of containers as loaded into or onto 
the transport vehicle 

- a certif ication that the materials are 
properly classified, described, packaged, 
marked, and labeled, and are in proper 
condition for transportation under regular 
tions of the Department of Transportation 
and the EPA. 

_ Are there any indications that unmanifested 
hazardous wastes have been received since 
November 19, 1980? If YES, explain. 

X -  -

X X-

-X - -

X 

V 

J2S the facility have a written waste analysis 
in specifying test methods, sampling methods 
i sampling frequency? (§265.13) 

Does the character of wastes handled at the 
~ facility change frciti day to day, week to week, 

etc., thus requiring frequent testing? 
— (You may check more than one) 

Waste characteristics vary 
~ All wastes are basically the same 

Company treats all waste as hazardous 
— Don't know 

— Does hazardous waste come to this facility 
frcm off-site sources? 

If waste ccrnes fran an off-site source, are 
there procedures in the plan to insure that 
wastes received conform to the acconpanying 
manifest? ' 

X _ _ SoP 

'yfy 

A 

x _  _  
PECTIONS (§265.15) 

Does the facility have a written inspection 
schedule? 

Does the schedule identify the types of 
problems to be looked for and the frequency 
for inspections? 

Does the owner/opera tor record inspections 
in a log? 

Is there evidence that problems reported 
in the inspection log have not been remedied? 
If "YES," please explain. X -  -  ,  .  f  



YES NO 
DON'T 
KNOW 

TWINING (£265.16) , 

js there written documentation of the following: • _ 

- job title fear each position at the facility 
related to hazardous waste management and the 
name of the employee f illing each job? ^ 

- type and amount of training to be given to 
personnel in jobs related to hazardous Waste 
management? • •' —•""" 

- actual training or experience received fcy 
personnel? X 

1) Does the facility have a written contingency plan 
for emergency procedures designed to deal with 
fires, explosion or any unplanned release of X 
hazardous Waste? 
(§265.51) 

_ 1 

a. Does the plan describe arrangements made with 
local authorities? 

b. Has the contingency plan been submitted 
to local authorities? 

How do you know? 

Mr/, 

c. Does the plan, list names, addresses, and 
phone numbers of Emergency Coordinators? 

d. Does the plain have a list of what emergency 
equipment is available? 

e. 1 nere a provision for evacuating facility 
personnel? 

f. Was an Bnergency Coordinator present or on w 
call at the time of the inspection? _ X 

_ 
) Does the owner/operator keep a written operating / y' 

record with: (§265.73) 

- a description of wastes received with: methods v 
and dates of treatment, storage or disposal? X 

yr-

- location and quantity of each, waste? X — 
- detailed records and results of waste analysis aix3 

treatability tests performed on wastes coming into the 
facility? y ' 

— detailed operating summary reports and description 
of all emergency incidents that required the implementa
tion of the facility contingency jslan? 

1 Does the facility have written closure and 
post-Closure plans? {§265.110) 

a. Does the written' closure plan include: 

- a description of hew and when the facility 
will be partially (if applicable) and 
ultimately closed? ^ 

Effective date for this requirement is May 19, 1981. 



DCN'T 
YES NO KNOW 

— an estimate of the maximum inventory of 
wastes in storage or treatment at any . 
time during the life of the facility? /< 

- a description of the Steps: necessary to 
decontaminate facility equipment during 
closure? £ 

- a schedule for final closure including 
the anticipated date when wastes will 
no longer be received and! when final 
closure will be completed? X 

What is the anticipated date for final 
closure? 

tc. Does the owner/operator have a written 
post—closure plan: identifying the activities 
which will be carried on after closure and! 
the frequency of these activities? V 

d. Does the written post-closure plan include: . 

- a description of planned groundwater 
monitoring activities and their frequencies 
during: post-closure? 

- a description of planned maintenance activities' 
and frequencies to ensure integrity of fined, 
cover during post-closure? 

- the name, address and phone number of a 
person or office to contact during 
post-closure? 

7) Does the owner/operator have a written estimate 
of the cost of closing the facility? (§265.142) 
What is it? 

iX Does the owner/operator have a written 
estimate of the cost for post-closure 
monitoring and maintenance? \y" 
What is it? (§265.144) "— 7*" 

) Has a groundwater monitoring: plan been submitted ~ 
to the Regional Administrator for facilities con
taining a surface impoundment, landfill or land 
treatment process? (ihis requirement does not 
apply to recycling facilities,) (§265.90) 

a. Does the plan indicate that at least one monitoring 
wel* t3een installed hydraulically upgradient from 
the limit of the waste mangement area? 

b. Does the plan indicate that there are at least three 
monitoring wells installed: hydraulically downgradient 
at the limit of the waste management area? 

t— J 

s section applies only to disposal facilities, 

fective date for this requirement is May 19, 1981. 



SITE-SPECIFIC 

311 appropriate activities and answer questions 
i!HL'rat?d ffS6® °r 811 activities circled. When you subnit your renort 

nclude only those site-specific pages that you have\ised~^ ^ ^ ' 

surface Inpoundment p. 8 Surface Impoundment pp. 8-9 TZ^reabnent 
" ' ' ( PP. 9, 10 

I 

I 

I 

V 
Is* 
I 

r 

i 

i 

i 

STORAGE . 

laste Pile p. 9 

TREATMENT 

<^tank p. 8 

DISPOSAL 

Landfill pp. lo-n 

itainer p. ̂  Incineration pp. 12-13 

lank, above ground! p. 8 x Thermal Treatment pp. 12-13 

Pank, below ground p. 8 Land Treatment, pp. 9-lo 

p. 13 

Surface Inpound-
ment p. 8 

Other 

^chemical^ ,lja, 
and BiOlogicST" 
Treatment (other than 
in tanks, surface impound
ment or land treatment 
facilities) 

Other 

CONTAINERS (§265.170) 

Are there any leaking containers? 
it "YES", explain. 

YES 
DON'T 

NO KNOW 

•. Are there any containers which appear in danger 
™ of leaking? 
•— If "YES", explain. 

I 

I 

Ito containers appear to be opened, handled 
or stored in, a manner which may rupture the 
fV\nf as nnwt MW it 

, y 

Do wastes appear compatible with container 
materials? 

Are all containers closed except those in use? ^ ' 

i 
* D°ss it appear that inconpatible wastes are being \ , 
• stored1 in close proximity to one another' Jr 
| If "YES", explain. * -A 

$ — "MAW*! IIBjr L lm 

containers or cause them to leak? 

Hew often does the plant manager claim to inspect / » , 
container storage areas? 

I 

I 

I 

Are containers holding ignitable or reactive 
wastes located at least 15 meters (50 feet) from 
the facility's property line? 

What is the approximate number and size of 
containers with hazardous wastes? 



I 

I 

I 

I 

I 

I 

I 

i 

1 

i 

1 

I 

I 

I 

I 

I 

I 

I 

tanks (s265.190) yes 

foe there any leaking tanks? 
If"YES", explain. ; 

Are there any tarik£i which appear in danger of 
leaking. 
If "YES", explain. 

Are wastes or treatment reagents being 
placed in tanks which could cause them to 
rupture, leak, corrode or otherwise fail? 
If "YES", explain. 

Do uncovered tanks have at least 2 feet 
of freeboard or an adequate containment 
structure? 

Where hazardous waste is continuously 
fed into a tank, is the tank equipped with 
a means to stop this inflow? 

| Does it appear that incompatible wastes 
are being stored in close proximity to one 
another , or in the same tank? 
If "YES", explain. 

How of ten does the plant manager claim to 
inspect container storage areas? 

Are ignitable or reactive wastes stored in 
a manner Which protects them from a source 
of ignition or reaction? 
If "YES", explain. 

What is the approximate number and size of iff,tiff 
tanks containing hazardous wastes? 

SURFACE IMPOUNDMENTS (§265.220) 

Is there at least\2 feet of freeboard 
in the impoundment? 

I Do all earthen dikes'bave a protective 
cover to preserve their structural integrity? 
It "YES", specify type\)f^covering. 

Is there reason to believe that inccnpatible 

I; wastes are being placed in the same surface 
| impoundment? 

It "YES", explain. 

. don't 
no know 

& _ 

-A— 

i 



I 

I 

ni table or reactive Wastes being placed 
fgce impoundments without being treated' 

tu fMie these characteristics? 
•yiS", explain. 

I 

I 

|-e there arty leaks, failures or is there 
iy deteriorization in the iopoundments? 

"YES", explain. 

ve the approximate size of surface 
poundments (gallons or cubic feet). 

I 

I" 

waste piles (§265.250) 

the waste pile protected from wind 
ion? 

I 
Does it appear to need such protection? 

Explain what type of protection exists. 

it appear that incompatible wastes are 
tng stored in the same waste pile? 
'"YES", explain. 

»leachate run—off from a pile a hazardous 
te? 
"YES", explain this determination and 

swer (a) and (b) below. 

I 

I 

Is the pile placed on an impermeable 
base that is ccnpatible with the waste? 

Is the pile protected from precipitation 
and run-on? 

your judgment, are ignitable or reactive 
•tes managed in such a way that they are 
Btected from any material or conditions 

ich may cause them to ignite? 
sase explain or indicate if no such wastes 
" present. I 
a 

I 

they placed on an existing pile so that 
iy no longer meet the definition of ignitable 
reactive waste? 
lase explain. — 

many waste piles are on site, and approxi-
itely how large are they? 

I 
LAND TREATMENT (§265.270) 

I the facility qperator demonstrate that 
hazardous waste has been made less or 

l-hazardcus by biological degradation or 
•mical reactions occurring in or on the •a $" — - • ~ 

I ise explain. 



| ... don't 
10 YES NO KNOW 

I A . _ run-on diverted away from the active 
Jportions of the land treatment facility? 

is run-off collected? 

Are food chain crops being grown an the 
facility property? 

: a. If "YES", can the facility operator 
document that arsenic, lead and rercury: 

i - will not be transferred to the crop 
| or ingested by food chain animals or 

- will not occur in greater concentra
tions in the crcps grown on the land 
treatment facility than in the «««. 
crcps grown on untreated soils. 

b. Has notif ication of the growing of the 
food chain crops been made to the 
Regional Administrator?/ 

Is there a written and implenented plan 
for unsaturated zone monitoring? 

Are there records of the application dates, 
application rates, quantities and location 
of each hazardous waste placed: in the facility? 

Do the closure and post-closure plans address: 

a. control of migration of hazardous wastes 
into the groundwater? 

b. control of run-off, release of airborne 
particulate contaminants? 

c. canpliance with requirements for the 
growth of food-chain crops (if they are 
present)? 

Is ignitable or reactive waste immediately 
incorporated into the soil so the resulting 
waste no longer meets that definition? 
If "YES", explain. 

Ihat is the area of the land receiving 
azardous waste treatment? 

• landfills (§265.300) 

•is run-on diverted away from the active 
portions of the landfill? 

IIs run-off from active portions of the 
landfill collected? 

ictive date for these requirements is hay 19, 1981. 

requirements are effective .november 191981. 

I 



I 

I 

I 

I 

I 

I 

DCN'T 
11 YES NO KNOW 

i waste vhich is subject to wind dispersal 
controlled? 
Explain. 

1 

Does the cwner/operator maintain a map with: 

- the exact location; and dimensions of 
each cell. 

- the contents of each cell and approximate 
location of each hazardous waste type 

Do the closure and post-closure plans 
|address: 

- control of pollutant migration' via 
ground water? 

i^- control of surface water infiltration? 

- prevention of erosion? 

His ignitable or reactive waste treated 
"before being placed in the landfill? 

Explain how you know. 

I 
Are precautions taken to insure that incompatible wastes 

•

are not placed in the same landf ill cell? 
If"NO", explain. ~—~ 

—Are bulk or non-containerized: wastes 
•containing free liquids placed in 
Hthe landfill? 

If "YES", . 

I 

I 

E 

thi 
a: 

Does the landfill have a liner which 
is chanically and physically resistant 
to the added liquid? 

Is the waste treated and stabilized 
so that free liquids1 are no longer 
present? 

re containers holding liquid; waste or 
iste containing free liquids placed in 
le landfill? 

re enoty containers (e.g. those contain
ing less than 1/2 inch of liquid) placed 
n the landfills? 

f so, are they crushed flat, shredded: or 
similarly reduced; in volume before'they 
ire buried? 

lat is the approximate area of the 
tazardous waste landfill? 

fective date for this requirement is November 19, 1981. 



12 I 
• incinerators and thermal TBFAtmpktp 

(§§265.340 and 265.379) 1— 

1 sstoai: 

I 

I 

' ECN'T 
ND KNOW 

I 

I 

Js^hazardoii3 waste being incinerated or 
' ated during your inspection? 
s ' ^ following questions. 

NO , answer only questions 3 a«3 7. 

|,1se *"alysis teen f*«°™d written records kept, to 

heating value of the waste 

halogen content ~ 

sulfur content ~ " 

concentration of lead: 

concentration of mercury 

I ~ — — 
Tf^alySiLneed te Performed on each waste load if IT there are docunented DATA AMTIIOKVO «. I. •LOAA IF 

I that do not vary, if there o.w. J show waste characteristics 
check here | r. re such documented data available, 

^therS?6^ P16 ^er/qperator brings 
treatment process to steady state 

;Kpnal.) conditions of operatic before 
j^.roaucing hazardous wastes? 

•aste feed 

—axillary fuel feed: 

Iir flow 

"icinerator tenperature 

Krubber flow 

rubber pH ~ 

I'levant level controls 

ur for: , * 

plume (color and opacity) 

here open burning, of hazardous 

I" 
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a. If "YES", vhat is being burned? 
(only burning or detonation 
of explosives is permitted) .• 

b. If open burning or detonation of explosives is takinq 
place, approximately what is the distance from the open 
burning or detonation to the .property of others? 

don1! 
YES NO KNOW 

Does the incinerator appear to be operating 
properly? (Do emergency shutdown controls 
and system alarms seen to be in good workinq 
order?) Please explain. 

a. Is there any evidence of fugitive emissions? 

Is the residue from the incinerator treated 
by the owner as a hazardous waste? 
Please explain. 

I 

What types of air pollution control devices (if anv) 
are installed: on the incinerator? 

CHEMICAL, PHYSICAL AND BIOLOGICAL TREATMENT (§265.400) 

•x>es the treatment process system show any 
HsJ9ns ruptures, leaks,, or corrosion? 

Please explain. 

|(s there a means to stop the inflow of 
continuously-fed hazardous wastes? 

s 0161:6 ignitable or^ggctive waste fed 
:nto the treatment system?"" * 

If "YES", has it been treated or protected 
. O"1 any material or conditions which may 
pause it to ignite or react? if so, 
Explain how. /7 /J 

I 

•re the incompatible wastes placed in 
•he same treatment process? \S 

If "YES", explain. 

I 
scribe the treatment system at this facility. 

I 

I 



'? 6t u 3 f £ > yy /* ' , 7 / 
:^/ c^*t4*eCr 

*~: 
' // , - sT ' • . . -

£ / •$  y 

-i&l'i.-uS S <>fsT — ^ 

/ '  

^2£y-- y~ s^crc&g. 

*y <C<rH4 

d&yy /. 
SV 

JAy~ 
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ftLecft Uvt4̂  dŝ âxft {&*£-• 
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RCRA INSPECTION REVIEW SHEET 

K uame o» 
RCRA ID 
Date ofl Inspection 
'- V'SpcCtrcn: Generator 
ivarr.s o. insdectgr^ 

^ c*.v-<s e<> h\fi t c< 

^ Av^^* \*^\-

j ci v tvv co og_ ^ k^,^y 

I ransporter 

c 
Findings of Inspection: 

Jipttift'C i,kJ > ne/e^/. 

Action(s) Taken: 
r»r/1* 

Action(s) Recommended: 
rich* 

J. 
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2ss.it6 - 3=btai.-j« 

%££ e-if5 (1j ssi %2^2u2?s-;***"* 
ISS.ITT - Art ̂ !C3!patiSi« .a: 

StAsf? 

_ 

4tm sscrai le S-̂ "*S« £. JT. UC. 

-? no. «j^u« 



I 

I ——y-- •»-- „ _• 

*~9 "* ^~—tr^r »ad !—> si ssncj .!:*" '""v—h -msi? /. ,«. ., > 

3r x :? v 

., Jp-Yy&o' fiJl Mtvntf (f ) 'faiOO ta£ s — — 
" ' *  ̂*?=••*-**• ' vf/-oa6rt(4 ,. 

. „ . .  .  2 0 ^ T 3 £ n 2 C * * ^  4-«-  '  *>»*•£"  
"*** " •*•*'"- :agt—" '«?-•»•—•• fjlif t,*fbl~rs, w-l (z i /j 

s"=it ~l^s " •ia- =« ^ --??«««. ST JiAX rf 

-/ vun 7 mtj? 

"5 v*%—" 1 ^1"-as sr ?r«ifeisar% .'mara ati 
**** -v v.. u» lut-i. 

f8*"* - --—«• 

-•" i: -aaaz : inz — txsatss 

/ S&o-ft-C A 4. 

j ^ _ _  

_ _ y  
i - '  - i , s  - ~  *  - *  - • «  a »  

-" 1 "•«=» — «= -_-.» _-is, Srss: -_-.« y~, •"?• =yp«» «y«« a » nsss. a^t ' ^__ 

* ~*t̂ - jff* 3 •ac"- :s«r*sia? say s-

i; s; y. 

:: *r* »• aau as ssti-a: cui :.t.s.. 
^ac 4tCy i~ ^ —~-

•' »«ff» ••ndersrasd saws j 

"i^T*' ^ **Sy' 33 91 ***** irr 
su.im - has^/»^asn rssrte ^ . -a-^. 

~ »• piaaaa mxpLAiit. 
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:P=*:s2.ŝ o-̂  . 
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I 
c$v\ 

bollutioj 
)L 

ORTGIM 

iINT 
IGATION FORM 

^ County 
l&eht of 

D Citizen Complaint 

• Department Referral 
Unit 

Q Other_ 

Date opened tRelngpection datŴ  

R R ~ • — ^  
closed 

If reopened, 
date of last 
inspection 

0 Placed 
under sh'-j 

<3161876.2000 32&S 
EXT. 203 

IRobert j. Maxgax. p.E. 
Director or Pt aoc Works 

v. N. Issued I Date Corrected 
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mc PROCESS IMP CO. 

Westgate Park. 

1600 Anderson Rd. • 

DATS..* 

SHIP 
TO: WRC PROCESSING CO. 

McLean9 Virginia, 22102 

Ship Via Clements Bros Weight 

OTY UNITS DESCRIPTION. UNIT PRICE 1 TOTAL 

20 
Jumbo 
Sacks Waste Water Treatment Sludge from 

siectro-piating operations ORM-E, HA 
9189* Waste Type F006 

Weight Tons. /7. 7 1*5.00 Per T 

.• • 

I 

I pecial 2r.StructionS: Ret, to L Curclo Dept. 17Q^ when making payment refer. 

to 

I Sxpected Date of Shipment: 

Jredit To: lg6l 
Im&ML1 

I Requested By: Lawrence J Curclo 

1 KOR ACCOUNTING USE ONLY 
IInvoice No. 
Date 
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REFERENCE NO.18 



In February, Phtirfcodircuits waft out of irpec on the following 
dates: -•• • . ,•/ 

February 18, 1986 - 8:00 P.M. - 6 hours - 9 Mg/1 Copper 
February 26, 1986 - 9:30 A.M. - 5 hours - 9 Mg/1 Copper 

f r P C i  ? y  g t r  
Public vVor 

Tin,, 
D«te d. 

m . m . h . n ? # r »  r e v ?  c o r n ,  
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I 
1 

I 

I 

/ 

ENVIRONMENTAL ^) 
HEALTH 

R E ' 0 £ 5V|V 

SST ~mh-c- . -csh 
.inspector 

Continuation Sheet 
Nassau County Health Department 

Address: ...., 
?/ Web// /!// 

DATE C O M M E N TE^" T0 " " 

.£ /<st .*)<s fe A c a MS As ;#>/ f/ts+f f Y 

' :  /A*YiAS f 44) A /LcJ///'/ C*Y-

b'icft4*js£ , >f <T /'4// /'A* fŝ */' *AJ S Y /A-fiŝ rr 
!* 

/,'A C ZtA jItjcftd t* jf-tvJS, 

AS fifed. f/b h 4 £/ JA/Cf b />'/*£ U/4 £ Ql//£ /feA'S"*' J JASY 0 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

i//y_ d>scj/s**£ U/J i CA/c/-* * 4̂  

~?i // ?j/*£ Vyxg a* £*»&*»'.f Atf/Vsu . /jA, 

//t/€t'tjf~ 0? ///tr/»—C-'JI <•*/c //aAZJ. f//* f"i 'f" £*'*• 

k/J f£A— Sji-t+t ?//£• 4'*" Cj**a/- } d./A-Crisf' <?y ~f~ 

Jt/ff *//£*- 4A/jf ;'*/• 

>m>' tf/f >Vf/s-*f. 4/t- *SA< 7//*?~ r't 4? 

i£L££*i Vr J'CcJ/t•*.**£ f/fe 4/*.^+* /4/~ *lco 

/tSf/>/."£ 4 VS j//j 1 //*£ fa/tot-d //*<"£ //A- JcsTf* 

A • /U<££X-* ,asi •//(- P//*At - C. '<£•& </f~j* is//f /> 

UikJ 7/:J A4 A A**>? £• *sj£KA 

A 9 f-/fe^ 

llki M/* At/{{£/~ C-4i~A.J J Msfi>'<-#•*./ *•/£• 4'/s 

- A :'~ V ' t/1& d» £c. )/^A. ***- * S £. j£.•**•& G-j 

fe/b A'A- C/A^/' Y'i'/f/f - }f£ /'< ,/U^A-AC f>/fc S~ -//•<• 

di/t/bA-6S ,/V WKASY- / ?/s/s:(Y //?>' //*? )<u /#'-

iC* c/ZZ s f  cj /sbc-  '  f \ rs~ 'J"Y J± 
. V '• . . y // •-*• ̂  

» 
- f. 5 , /»* frrs- .//rS 

If Sr £L_ ' "/ / > •'*' r.s'f'.t ' / - ' ///< ^ r  

v • . 7 -
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E NVIRONME NT AL 
KEALTH 
Continuation Sheet 
Nassau County Health 

Owner or 
Agent : 
Address: 

P/Ji CiAcuX? 

2AA-

Inspector 

)ATE C O M  M  E  N  T  S  

7 W/f-C. 

O>TLrm A* *J~Z7 
& r.L, 

J. 

A a 

/sbtZTezAou/*̂  

, GAl2^g /̂ \J)( 
AA 

* J 

1 

i 
• —  *  / -f 

«*-c 

... •^~i P"*> <=/ L- £ £ ; a p  

I X C - V . : j * , J  . . . : B / >  JTV .̂l̂ ar 

A? 

'£& be 
Iatc/JA MrfOJ} 

*QCas/z>X  ̂

 ̂ *~3Z p-j ah? CJU^O 

XQSLAArtXZv̂  ̂ , £0 6UA? Ust „ LulSLP H**t 

tl fat* <x̂  aJẐ A. tu~ cj> 77)(rr  ̂ /ANn. 

KesLa. 

)t C- £s\AJLP lKrjf~, 

kt 

W-. 

l.ti -U9a 1, 
i i?a. 9/71 
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«=> X, ~ P 1 O 3 - 4 9 

NUS CORPORATION TELECON NOTE 

CONTROL NO: 

0 /- - <P "703 -(,<? 
DATE: 

1 / [  \  /s-i 
TIME: 

V OGi 

DISTRIBUTION: 

C*~l <_ 

BETWEEN: " OF: 
NCoM^r^ U.?. 

PHONE: 

( w - y )  
AND: 

06»K»«. V -  ^  n  i  -

(NUS) 
DISCUSSION: - -< 

r < — v  -  c t  c  

V̂ O-VY 

PC-̂ fV-— —g«--yi*rg.c -V T ̂  — g_—u f ^\u\L»~\**- VOCG 

g-AU-̂ A. 4\„o ~Sni >•*•«• —WO.*- VvriA —T >_C-I 

***" W-̂  c-vill >~<l i-e SX. , Vso gê .. 

aL,r .* <*t o-A ?̂w-*. „ -. >•>:., ... x * . £)• - Co>/«. Ccy 

 ̂'J 11 w—̂  ivr.— ff-flqHTl Cr' n*g y -̂ ta-gĉ w «̂ *Vw 

ĈwW- L>«'—*—forr-r— u..tj v ̂  

 ̂~*s 1 -J*<^a *e&-* - •— -=hi ĝ U ̂  

ACTION ITEMS: 

NUS 067 REVISED CSS 1 
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o 2- - 9 la 3 - & & 

NUS CORPORATION TELECON NOTE 

CONTROL NO: 

0 - t 70 3 - £ p 
DATE: TIME: 

DISTRIBUTION: 

BETWEEN: 

u â , 
OF: PHONE: 

( «• j t/lM-V00<i 
AND: 

ft Am 
(NUS) 

DISCUSSION: 

• . i f***-  ̂  <-r 

,C 

as Wvg«va,«. , T VeXn \g?-| ueric, 

•̂ sd— 

-CftJ \c*w saĴ i ŝ #.S --)U f-AlU/ai 

 ̂ u-iWe.— 

iC —* <ft̂ «*.\̂ <Vs. ft*- ŝ ',' 

^ Vl** tl^g^ ,---~X*g \s Ali/r <SmA^ ^ f " XJ> 

Lr>̂ (VwXff  ̂ffv.iHs oS- ki—f1'— •** ~ 

<T̂   ̂g£e'> Vi < ri'ln,—Mjw»rL w.»? Jl_W Ît- f'',  ̂

—<*rr"t^i'>" ~l'y ^H*fr r  » '̂C p™ y'' A-* *— 

v'-» A>̂ \ JSX. 

u^r • yvv/' ' -« aiwAA ; f ̂  t Ar .(U. 

Q<* ™ - "4 irft* «v I N~<A -*K «%.± -*K«. to-̂  »-n'* p /-̂ -T; «r -1 * 

•*<**— W AIA>\flWle. «U_« Q»- Vv\y «w -V\_.. -g. -*,* a w'-̂  -y> 

*>-* -»A 

ACTION ITEMS: 

NUS 0S7 REVISED 0H1 



—' <-3 J 3 - C_ 
° 3. - ^7^3 - * ft 

NUS CORPORATION TELECON NOTE 

CONTROL NO: 

OK - 8 7 OS - i g 
DATE: 

""S/iu/tn 
TIME: 

DISTRIBUTION: 
• •# 

'irCui-K Ti'iv \ s*»ov̂  

BETWEEN: OF: PHONE: 
Ujfcr r-c~- <—> ô w.v 

sun* 
# c-^ t ( TVU) LIM-looa 

V«J 
(NUS) 

OISCUSSION: 

Aye**K <;t n#-̂  

—— V̂ - tad*—ca.j\<L /"l-iv /V /•CCIV> ft-Ar <.U*- '̂»r 

_CL A.y.\ ly t<Tg~i H 

±<*__S5_ 

^ - A v — % A  L ,  V > - # »  Q <  ^  • A e e W wCal 

*WrtWxW-< --̂ sniffc «•<- V>isA 

-frrt • »a.yV<- -L «—Ux .g, I—.'v\\ ^1 ' s AriTV*̂  1 t'<o X. q̂ kdj 

 ̂̂«r r.tiriVX T>̂  *- "t~̂  rvX-

? <> -* *—a* V̂-- » fY*- re.ce»̂ > - V»̂ . K.e. t. 

v * "fettrfe. C?<" VJ pf»'s ""I'- f IT *?Wv fe-g* 5 If- Tfx T -Hf-y-̂  

C6*><iv-> fi*r— Af>'»\^t - * -V*SJ t S«n ,l-s. 

'g ^'^CA|e_i ^ ̂ *1 _.«^C«taXi -L>^»A ~TI U.i 

—N-fl-Wftf—oC- o>,/> /-trt .̂T, "*̂ a'.V 

%V -W fit&S, Ax# a*o« 

*̂iT-n C*w## HT-Mju 

ACTION ITEMS: 

NUS 087 REVISED 0S81 
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k. 
PHOTOCIRCUTS DIVISION//foLLMORGEN CORP. 
TDD# 02-8703-68 
PROJECT MANAGER: D. GRUPP 
LOGBOOK# 0052 
MARCH 30, 1987 
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I 

I 
Photoeircuits 

Cten Cow> 

I 

I 

I 

I 
GlmCovt 

Martin P. Higgins— 
Controller 
Tel: (5161 674-1073 

fliei nflfnllmeigeii CeiuuiBlinn 
31 Sea Cliff Avenue 
Glen Cove. New York 11542 

Bm Blackford 
Maintenance SuperihteiiUttnf 
Tel: (516) 674-1032 

Oiv. of Kollmorgen Corporation 
31 Sea Cliff Avenue 
Glen Cove. New York 11542 

o4 

j3cp 

mi 

tOi 

|fek Photoeircuits 
Ilk" CORPORATION 

^•ea Oiff Avenue 
Cove, New York 11542 

TAX 510-223-0609 

i 

I 

I 

I 

Warren W. Wagner 
Regulatory Compliance 
Safety Administrator 
Tel: (516)1574-1310 

JOHN J. MOLLOY, P.E. 
VICE PRESIDENT 

(516)752-9060 

I 

1H 

I 

HOLZMACHER. McLENOON and MURRELL. P.C. 
®uLflN_drili¥iNEERe ENVIRONMENTAL SCIENTISTS and PLANNERS 

125 BAYUS ROAD. MELVILLE. N.Y. 11747 
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1 __ KflT t̂evvOgÛ i Ŷ WKQ̂ iK 1̂ p̂gf»̂ |-oJ-f>v HMI 

-  Z^" ^£uj us (v/fac CTM^iVj nUifrKf-\A&pU^£dC 

*jh>H b I^tck <^> lEffroH . ̂ -f^cu &h 11 
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Ĝ ltl* ̂ !V6k̂  Tfafap LiI ̂u<L».fi l-goel TV rt̂ cvi. £ Jl? 
L -  .  f . C  I  I  -  ,  r >  i r i ' J  L . J -  -  L  ' _ _ ! 1  !  1  

_i W 7*. / jft ĵ r<r 4bn̂ &rcy 
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\fy Y gQâ  ̂ i wri «gw rvrtw r-v 

JTTT^U ^ _ c l/' J./. /"J 

cl> vWx-rerie*' 

•̂KSC-

3̂<̂ v4gĈ j<X— 
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& -riilrrT ^ (71 ^ f 

rflj </^*T 

a. 

ACTION ITEMS: 

T7 

NUS 067 REVISED 0688 



REFERENCE NO. 25 



I £ia8 & 

R-584-03-88-01 
Rev. No. 0 

DRAFT WORK PLAN 

EXPANDED SITE INSPECTION 

PHOTOCIRCUITS CORPORATION 

GLEN COVE, NEW YORK 

PREPARED UNDER 

TECHNICAL DIRECTIVE DOCUMENT NO. 02,8709-11 

CONTRACT NO. 68-01 -7346 

FORTHE 

ENVIRONMENTAL SERVICES DIVISION 

U.S. ENVIRONMENTAL PROTECTION AGENCY 

MARCH 29,1988 

NUS CORPORATION 

SUPERFUND DIVISION 

submitted by: reviewed/approved by: 

susan kennedy ronald 
site manager fit office manager 



KO&<M)3-SS-Gi 
Rev. No. 0 

TABLE OF CONTENTS 

5I£I!fiN PAGE 

1 0 INTRODUCTION AND OBJECTIVES 
1.1 Introduction ... 1-1 
1.2 Objectives ... 1.2 

2.0 EXISTING DATA ........ .......... 2-1 
2.1 Background Data ... 2-1 

2.1.1 Site Location and Description 2-1 
2.1.2 Site History .. ......... 2-4 
2.13 Land Use . 2-11 

2.2 Environmental Data 2-13 
2.2.1 Climate 2-13 
2.2.2 Topography and Drainage 2-15 
2.2.3 Soils 2-1 ̂  
2.2.4 Hydrogeology 2-18 

2.3 Waste Characterization 2-24 
2 31 Hazardous Waste Quantity 2-24 
2.3.2 Waste Types, Treatment, and Disposal 2-28 
2.3.3 Areas of Known or Suspected Contamination 2-31 
2.3.4 Existing Analytical Data 2-33 

REFERENCES R-1 

ii 



K-584-03-88-01 
Rev. No. 0 

TABLES 

page 

History of the Photocircuits Division/Kollmorgen Site and 2-6 
Chronology of Response Actions 

Average Monthly Temperature and Precipitation 2-14 

Feedstock Material Purchased in 1985 . 2-25 

Bathing, Etching, and Stripping Solutions 2-26 

Outdoor Material Storage-Bermed Cement Pad 2-27 

Summary of Waste Types and Potential Migration Pathways 2-30 

Data Summary From Photocircuits' Vicinity: 1964-1986 2-34 

Sampling Results of Glen Cove Industrial Area: 6/30/77-7/26/77 ....... . 2-36 



R-584-03-88-01 
Rev. No. 0 

FIGURES 

mm 
2-1 Site Location Map 2-2 

2-2 Site Map .. 2 3 

2-3 Land Use Patterns 2-12 

2-4 Surface Drainage Patterns 2-16 

2-5 Soils Map 2-17 

2-6 Cross Section of the Geologic Features of Long Island 2-19 

2-7 Groundwater Movement on Long Island, N Y. Under Natural Conditions 2-21 

2-8 Public Supply Wells v m 

iv 



R-584-03-38-CI 
Rev. No. 0 

1.0 INTRODUCTION AND OBJECTIVES 

This section presents an introduction and defines project objectives for an Expanded Site Inspection 

(ESI) at the Photocircuits Division/Kollmorgen Corporation Site, located in Glen Cove, Long Island, 

New York. 

The Hazard Ranking System (HRS) model is currently undergoing revision and testing and (s not 

expected to be finalized until after this ESI is completed. The revised HRS (HRS-2) is available as a 

Proposed Rule (dated November 11, 1987). This ESI will attempt to fulfill the data requirements and 

the intent Of the Proposed Rule. However, further modifications of the HRS model may necessitate 

that additional studies be done at a later date in order to score this site. The actual completion of an 

HRS-2 model is not within the scope of work of this ESI. 

1.1 introduction 

The Photocircuits DivisiOn/KolImorgen Company (Photocircuits) has been operating in Glen Cove, 

New York since the late 1950s. The company manufactures printed circuit boards for the electronics 

industry and their processes include metal plating, stripping, and etching. These processes not only 

produce hazardous waste, but require the use of hazardous substances as feedstock material. 

The various types of waste produced on site pass through the company's own treatment plant before 

they are disposed of. Recent inspections of the facility have found storage and disposal methods at 

Photocircuits to be in compliance with the Resource Conservation and Recovery Act (RCRA). 

However, it was past disposal practices that attracted the attention of the Nassau County Health 

Department (NCHD). These practices included unauthorized discharges to Glen Cove Creek, which 

flows through the site property; the on-site storage of metal-laden sludge in an unlined lagoon; 

discharges to the Glen Cove Wastewater Treatment Plant that contained excessive levels of heavy 

metals; and the improper cleaning of empty drums, resulting in the injury of a City employee. 

In 1977, three of Glen Gove's public supply wells, located on Carney Street, 1000 feet northeast and 

downgradient of Photocircuits, had to be dosed due to organic contamination. The NCHD initiated 

an investigation to discover the source of contamination and concluded that Photocircuits was a 

possible responsible party. In 1987, NUS Corporation Region 2 FIT was tasked by the U.S. EPA 

Region 2 to conduct a site inspection at the facility. Information compiled while preparing for the 

1-1 



R-m-03-8S-0l 
Rev. No. 0 

site inspection prompted the EPA to reevaluate the task assignment, and in 1988, NUS Corporation 

was tasked to conduct an Expanded Site Inspection (ESI) at Photocircuits. The following were 

considered in determining the necessity for an expanded inspection at the facility: 

• Since the closing of the three Carney Street wells, the Glen Cove Water Department is 
barely able to meet its peak demand capacity, and cannot retain the 25 percent reserve 
capacity required. In addition, their Kelly Street well, located 2000 feet northeast and 
downgradient of Carney Street, is currently in danger of being closed due to similar 
contamination. There is no alternative source of water readily available. 

• The aquifers underlying Long Island have been designated as sole source aquifers under 
the Safe Drinking Water Act. The City of Glen Cove depends on this source to supply water 
to over 25,000 people. Nineteen public supply wells, serving 116,000 people, have been 
identified within 3 miles of the site. 

6 

• Glen Cove Creek flows northwest into the Hempstead Harbor, located approximately 2.3 
stream miles from the site. The harbor has been designated as a significant coastal fish 
and wildlife habitat and is considered one of the 10 most important water fowl wintering 
areas on the north shore of Long Island. 

1.2 objectives 

The objectives of the ESI are to 

• Collect data necessary for the accurate Characterization of the site for eventual 
development of an HRS-2 score by 

1. characterization of on-site waste sources; 

2. identification of potential migratory pathways (groundwater, surface Water, air, and 
on-site exposure); 

3. documentation of observed releases, if any, via the four migratory pathways. 

• Provide all information in an organized package to facilitate eventual transfer of data to a 
remedial contractor. 

Existing data relevant to the ESI are presented in this report. Information on the Photocircuits Site 

and surrounding region was collected through literature and file searches, and communications with 

representatives of Photocircuits. A site reconnaissance was conducted on March 31, 1987, enabling 

conditions existing on site at that time to be evaluated. 

12 
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2.0 EXISTING DATA 

This section provides a summary of general site information including the site location, description, 

history, and land use of the site and surrounding properties. Data were gathered from various 

sources including Nassau County Health Department files, topographic maps, aerial photography, 

and the NUS Corporation Region 2 FIT site reconnaissance. 

2.1 BACKGROUND DATA 

2.1.1 Site Location and Description 

Figures 2-1 and 2-2 are a site location map and a site map, respectively, for the Photocircuits Site. The 

Photocircuits Division/Kollmorgen Corporation Site is located in a small industrial park in Glen Cove, 

Nassau County, New York. It covers approximately 10.8 acres at a latitude of 45° 51' 06" N and 

longitude of 73° 37' 24" W. Two sides of the property are bordered by roadways: the north by Sea 

Cliff Avenue, and the east side by State Route 107. Slater Electric Company occupies the property 

immediately west of the site, and the Glen Head Country Club covers an extensive area to the south. 

There are four buildings on site, two which are production facilities and two which house the waste 

treatment and maintenance operations. A portion of one of the buildings is designated as storage 

space, and is augmented by a small storage shed located next to it. Various containers of feedstock 

material are kept on a bermed, concrete pad between two of the buildings. Containers of waste 

material are also stored here temporarily, prior to their removal for off-site disposal. There are two 

production wells, each with a pump house, and three diffusion wells on site. 

Most of the property's surface is paved over and a majority of this is designated as parking areas. 

Glen Cove Creek, sometimes referred to as Cedar Swamp Creek, flows through the western half of 

the site property in a northerly direction. The creek separates the three larger buildings on site from 

the fourth, but their respective parking areas are adjoined by a car bridge and a smaller pedestrian 

bridge. There is a narrow grass-covered strip of land on either side of the creek with a few trees 

scattered along its length. The only other vegetated areas are along the north and east edges of the 

property, parallel to the bordering roadways. 

2-1 
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2.1.2 Site History 

The Photocircuits Division/Kollmorgen Company, hereafter referred to as "Photocircuitsis an 

active facility that produces printed circuit boards for the electronics industry. It has been operating 

at this location since the late 1950s and utilizes several processes on site, including metal plating, 

stripping, and etching as well as solvent arid metal recovery systems. Table 2-1 depicts a concise 

historical chronology of the Photocircuits Division/Kollmorgen Company, and is located at the end of 

this subsection. Photocircuits first came to the attention of the Nassau County Health Department 

(NCHD) on March 20, 1964, when they received a complaint of dark blue discoloration in Glen 

Cove Creek. An NCHD inspector contacted Photocircuits on this matter and was told by the plant 

engineer that a leak had occurred in their metal recovery treatment tank. The leak resulted in 

the accidental discharge of untreated waste to a storm drain which empties into the creek. The blue 

color was due to the high concentration of copper present in the waste (NCHD, 1964). 

On April 22, 1964, the NCHD inspector returned to the site and observed blue liquid entering the 

creek from the storm drain. A representative of Photocircuits called the NCHD the following 

morning and stated that partially treated copper waste had been discharged from a tank into the 

creek. Analysis by Photocircuits revealed that the waste contained 100 ppm of copper (NCHD, 1964). 

In December 1974, the Executive Committee of Photocircuits issued an internal memorandum 

regarding some of the disposal methods utilized by the company. It acknowledged that 

unauthorized discharges to Glen Cove Creek had occurred through a parking lot storm drain. The 

memorandum, a copy of which was sent to the NCHD, went on to explain that any such occurrences 

in the future would be grounds for immediate dismissal. 

In 1977, three of the City of Glen Cove's ten potable supply wells were closed due to 

trichloroethylene (TCE) and tetrachloroethylene contamination. These three wells constitute the 

Carney Street well field and are located approximately 1000 feet northeast of Photocircuits. That 

same year, the NCHD initiated an investigation to discover the source of the contamination. Ten 

samples were collected from various locations in the Carney Street vicinity, including waste 

discharges, drains, groundwater, and surface water from Glen Cove Creek. The NCHD concluded 

that the contamination of the Carney Street well field was due to past waste discharges occurring as 

recently as five or ten years ago and that these discharges originated in the industrial park within 

which Photocircuits is located. It was also noted that only two industries in the area. Slater Electric 

Company and Photocircuits, use solvents of the general type found in the well (NCHD, 1977). 

2-4 



K-584-Q3-88-01 
Rev, No. 9 

On November 15, 1984, city workers collected what were supposed to be clean, empty plastic drums 

from Photocircuits to be reused as refuse containers. While cutting the top off of one of the drums, a 

worker received burns from liquid remaining inside. The label on the drum indicated it had been 

used to hold fluoboric acid. As a result of this incident, the Director of Public Works requested an 

investigation to discover the extent of the problem and suggested that, if necessary, the drums 

should be tested prior to their acceptance by the city (NCHD, 1984). 

From January 17, 1986 through February 26, 1986, discharge to the Glen Cove Wastewater 

Treatment Plant exceeded the copper standard on eight different occasions. As a result, the 

treatment plant violated its SPDES permit five times within that same time frame (Department of 

Public Works, Glen Cove, 1986). In March 1986, the Director of Public Works sent a letter to 

Photocircuits pointing out this situation and reminding them that a written report must be 

submitted to the city within five days of ah accidental discharge. The Director added that since 

Photocircuits was notified of this requirement prior to the February discharges, the letter served as a 

Notice of Violation, and the company was Subjected to a $1,000 fine for each violation in February. 

On June 30, 1986, inspectors from the NCHD visited Photocircuits following a complaint of illegal 

discharge at the facility. While on site, they noted a 4-inch pipe discharging into Glen Cove Creek. 

After speaking with representatives of Photocircuits, it was determined that the discharge was non-

contact cooling water from the air conditioning system. A consultant for the company stated that 

they were aware that the discharge was illegal, but their regular system of diffusion wells was 

inoperable at the time. The NCHD contacted the New York State Department of Environmental 

Conservation (NYSDEC) and discovered that Photocircuits had permits for the wells, but that these 

permits Were also being violated. Further investigation of this problem was 'eft up to the NYSDEC 

(NCHD, 1986). 

In October, 1986, the U.S. Environmental Protection Agency (U.S. EPA) generated a preliminary 

report assessing the hazards at Photocircuits and their potential to affect the population and 

environment. Utilizing available background information, the report concluded that further 

investigation of the site Was necessary. On March 16,1987, NUS Corporation Region 2 FIT (NUS FIT 2) 

was tasked by the U.S. EPA Region 2 to conduct a site inspection at the facility. NUS attempted to 

carry out this task in April, 1987. but difficulties acquiring access to the property prevented the 

inspection from taking place. A site reconnaissance was conducted on March 31, 1987, enabling NUS 

FIT 2 to assess the conditions existing on site at that time. Information compiled while preparing for 

the Site inspection prompted the EPA to reevaluate the task assignment, and on February 3, 1988, 

NUS Corporation was tasked to conduct an Expanded Site Inspection (ESI) at Photocircuits. 
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TABLE 2-1 Rev- N°- 0 

HISTORY OF THE PHOTOCIRCUITS DIVISION/KOLLMORGEN SITE AND 

CHRONOLOGY OF RESPONSE ACTIONS 

4/01/56 Photocircuits began operations. Date taken from RCRA Hazardous Waste Permit 

ii cation. 

5/01/63 Work is started on the site for 155-foot deep well to be used for cooling purposes. 

5/19/63 Work is completed on the 155-foot deep well. 

3/20/64 A leak occurred in the waste treatment tank at Photocircuits, discharging untreated 

waste to a parking lot storm drain. The storm drain leads to Glen Cove Creek, and 

caused a dark blue discoloration in the creek. 

3/21 -22/64 The waste treatment tank u ndergoes repai rs. 

3/23/64 The waste treatment tank is back in operation. Samples were collected by the Nassau 

County Health Department (NCHD) from the weir, the pond, and storm drain on Sea 

Cliff Avenue. The results indicated the presence of heavy metals and solvents. The 

NCHD notified Photocircuits Corporation to contact them immediately should 

another discharge occur. A discussion was held regarding the stoppage of operation 

should the problem recur. 

4/22/64 

4/23/64 

An inspection of the creek by NCHD revealed blue liquid emanating from the storm 

drain. A sample was collected from the weir at Photocircuits Corporation. 

The NCHD received a call from Photocircuits Corporation stating a partially treated 

tank of copper waste was discharged into the creek causing the blue coloration. A 

copper reading taken by Photocircuits Corporation revealed copper concentrations 

of 100 ppm. 

12/15/69 Work is started on site for the second 155-foot deep well to be used for cooling 

purposes. 

01/29/70 Work is completed on the second 155-foot deep well. 

2-6 
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HISTORY OF THE PHOTOCIRCUITS DIVISION/KOLLMORGEN SITE AND 

CHRONOLOG Y OF RESPONSE ACTIONS 

12/09/74 Photocirants Corporation circulates an internal memorandum stating company 

policy for discharge of any material to unauthorized facilities. 

7/77 The Carney Street well field in Glen Cove is closed. 

8/31/77 A status report of the investigation of Organic contamination at the Carney Street 

well field is prepared by the NCHD. The interim conclusion indicates Photocircuits as 

a potential responsible party. Sampling results show the presence of solvents. 

12/21/78 A New York State Department of Environmental Conservation (NYSDEC), Septic Tank 

Cleaner and Industrial Waste Collector Certificate of Registration is issued to the 

Kollmorgen Corporation, Reg. No. A1-001, expiration date. 3/31/79. 

12/27/79 A NYSDEC, Septic Tank Cleaner and Industrial Waste Collector Certificate of 

Registration is issued to the Kollmorgen Corporation Reg. No. A1-011, expiration 

date, 12/31/80. 

8/13/80 A RCRA 3001 permit is received by Photocircuits. 

1/16/81 A NYSDEC, Septic Tank Cleaner and Industrial Waste Collector Certificate of 

Registration is issued to Photocircuits Corporation, Reg. No. A1-001, expiration date, 

12/31/81. 

5/15/81 A RCRA inspection of Photocircuits Corporation is conducted by the NYSDEC, RCRA 

I D. No. NYD096920483. 

1/07/83 A RCRA inspection of Photocircuits corporation is condi rted by the NYSDEC, RCRA 

I D. No. NYD096920483. 

2-7 
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HISTORY OF THE PHOTOCIRCUITS DIVISION/KOLLMORGEN SITE AND 

CHRONOLOGY OF RESPONSE ACTIONS 

11/15/84 While collecting what were supposed to be empty, clean drums from Photocircuits, a 

city worker is burned by liquid remaining inside one of them. This prompted the 

Director of Public Works in Glen Cove, to file a Hazardous Materials Complaint 

against Photocircuits. 

1/15/85 17.7 tons of wastewater treatment sludge from electroplating operations were 

shipped to WRC Processing, Pottsville, Pa, under Permit No. PA 089 "For 

Reclamation". 

12/11/85 An inspection of Photocircuits Corporation is conducted by the NYSDEC under the 

New York State Industrial Hazardous Waste Management Act. 

1/17/86 

1/20/86 

1/21/86 

1/22/86 

1/28/86 

1/30/86 

2/18/86 

2/26/86 

Photocircuits discharge to the Glen Cove wastewater treatment plant exceeds the 

copper standard on each of these dates, violating their SPDES permit number 

0026620. 

1/20/86 

1/29/86 

2/05/86 

2/11/86 

2/13/86 

As a direct result of the Photocircuits' violations, the Glen Cove wastewater treat

ment plant violates its SPDES permit five times during the same time frame. 

3/24/86 The Director of Public Works in Glen Cove, sends a letter to Photocircuits pointing out 

the fact that the Glen Cove wastewater treatment plant violated its SPDES permit 

because of Photocircuits' negligence. The letter also serves as a Notice of Violation 

and subjects Photocircuits to a $1,000 fine for each violation in February. 

2-8 
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HISTORY OF THE PHOTOCIRCUITS DIVISION/KOLLMORGEN SITE AND 

CHRONOLOGY OF RESPONSE ACTIONS 

5/30/86 A permit is issued to Photocircuits Corporation; authorizing the discharge of industrial 

waste water to the City of Glen Cove sewer system in compliance with Chapter 46 of 

Municipal Code. The application filed on 4/16/86, and the permit, No. GCI, expires on 

5/30/89. 

Summer 1986 The Kollmorgen Corporation sells its interest in Photocircuits Division. 

6/30/86 Ah inspection of Photocircuits property is conducted by Mr. Welsh of the NCHD in 

response to a complaint from the Water Pollution Section regarding an alleged 

illegal discharge by Photocircuits. The discharge was noncontact cooling water from 

the air conditioning circuit. Photocircuits was notified that this was an illegal 

discharge. 

7/1/86 The Consulting Engineer to Photocircuits, is informed of the illegal discharge. He 

states that he is aware the discharge was illegal and is in the process of remediating 

the situation. 

7/14/86 The NYSDEC is made aware of the illegal air conditioning discharge caused by a 

problem with Photocircuits' diffusion wells. The NCHD turns the issue over to the 

NYSDEC. 

10/01/86 A Potential Hazardous Waste Site Preliminary Assessment of Photocircuits is prepared 

by the U.S. Environmental Protection Agency. The site is assigned a medium priority 

for further assessment. 

3/16/87 NUS Corporation requests access to Photocircuits to perform a Site Inspection. 

Photocircuits requests rescheduling the Site Inpsection for April 6, 1987 due to the 

absence of their key technical personnel. NUS Corporation agrees to April 6, 1987, 

and a site reconnaissance is scheduled for March 31,1987. 
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TABLE 2-1 (Cont'd) 

HISTORY OF THE PHOTOCIRCUITS OIVISION/KOLLMORGEN SITE AND 

CHRONOLOGY OF RESPONSE ACTIONS 

NUS Corporation conducts an on-site reconnaissance of Photocircuits' property. 

NUS Corporation and Photocircuits do not reach an acceptable access agreement and 

the site inspection is not conducted. The Photocircuits Site is proposed as an 

Expanded Site Inspection (ESI). Sampling at the site will not be conducted until the 

ESI/SI status has been determined. 

NUS Corporation is tasked by U.S. EPA Region 2 to conduct an ESI at the Photocircuits 

facility. 

3/31/87 

11/17/87 

2/3/88 

0 
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2.1.3 Land Use 

Figure 2-3 depicts land use patterns within 1 mile of the Photocircuits Site. The facility is located in a 

small industrial park, approximately 1.5 miles due east of Hempstead Harbor, near the center of the 

City of Glen Cove. The majority of the land surrounding the industrial park is densely populated, 

urban property, with the exception of that directly south and southeast. This area is occupied by the 

Glen Head Country Club and additional residential properties, although these are relatively rural, 

wooded, and sparsely populated. Similar rural residential communities are found east of the city and 

along Long Island's north shore. The only Other industrial property in the vicinity is located just over 

1 mile west of the site, where Glen Cove Creek enters the harbor- There are several parks, country 

clubs, and small unpopulated woodlands for the recreational needs of the approximately 14,190 

residents living within 1 mile Of Photocircuits. In addition, within a 2-, 3-, and 4-mile radius of the 

site there are 34,761 residents, 48,764 residents, and 71,848 residents, respectively. These 

populations greatly increase during the summer months. 

2-11 
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2.2 environmental data 

2.2.1 Climate 

The climate of Long Island is humid continental. It is dominated by air masses and weather systems 

originating primarily from the North American land mass, but can also be significantly affected by 

the Atlantic Ocean. The prevailing wind direction is generally west to east. Southwesterly winds 

become prevalent during the warmer months, while a northwest component is evident during the 

colder half of the year. 

Table 2-2 presents average monthly temperature and precipitation data for Mineola, New York. 

Data from this weather station, located approximately 9 miles southwest of Glen Cove, are 

representative of the Photocircuits Site. The data presented in Table 2-2 are based on records of the 

30-year period 1951-1980, inclusive. Mean monthly temperature ranges from 82.8°F in July to 37.3°F 

in January. Record high temperatures of greater than 100°F have occurred in Mineola in June, July, 

and August, While record lows of 2°F or lower have occurred in January and February during this 

period. 

The average annual total precipitation in Mineola is 43.65 inches, with March (4.44 inches) the 

wettest month, and June (2.93 inches) the driest. Precipitation is generally evenly distributed 

throughout the year. Most of the precipitation is derived from regional storms during the winter, 

whereas in the summer the majority Of the precipitation is associated with local thunderstorms. 

2-13 
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TABLE 2-2 

AVERAGE MONTHLY TEMPERATURE AND PRECIPITATION 

Mineola, New York 
(1951-1980) 

! Temperature j Precipitation 
| - - - I—-V-HT | | 

Month j Average | Average J • 
j daily j daily [ Average ! Average 
i maximum i minimum i daily \ 

i °E j °£ | °F | Irv 

January J 37.3 ! 25.5 ! 31.4 j 3.31 

February J 38.7 ! 26.1 r 32.4 | 3.37 

March | 46.4 ! 33.1 ! 39.8 j 4.44 

April } 58.0 ! 41.8 ! 49.9 | 4.01 
I " " ; 

May ! 68.3 ! 51.2 ! 59,8 ! 3.46 

June .! 77,5 ! 60.5 ! 69.0 ! 2.93 
" '  j j 

J u l y  . . . .  , |  8 2 . 8  |  6 6 . 4  j  7 4 . 6  !  3 . 1 7  

A u g u s t  . . . . . . . I  8 1 . 5  !  6 5 . 5  !  7 3 . 5  !  4 . 0 6  
I I I j 

September ...! 74.2 ! 58.7 ! 66.5 J 3.63 

October ! 63,7 j 48.5 I 56.1 ! 3.38 

November ....! 52:3 ! 39.8 ! 46.1 { 3.97 

December ....! 41.4 I 29.8 ! 35.6 ! 3.92 

Yearly: ! ! ! j 
1 1 1 , 

Average ...! 60.2 ! 45.6 ! 52.9 ! 

Total — ! ... ! „ ! ; 4355 

Source: Soil Survey of Nassau County, New York, February 1987. 
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2.2.2 topography and Drainage 

The Photocircuits Site is approximately 80 feet above mean sea level (MSL), with a site slope of less 

than 1 percent in a northwesterly direction. The surrounding topography is relatively flat to gently 

sloping to the northwest. The nearest significant increase in elevation occurs approximately 3800 

feet northeast of the site at 170 feet above MSL. Glen Cove Creek flows northward through the site 

and empties into Hempstead Harbor, located approximately 2.3 stream miles away. Hempstead 

Harbor is classified as a significant coastal zone under the New York State Coastal Zone Management 

Program. 

Surface drainage (Figure 2-4) on site generally flows northwest across the paved portions of the site. 

However, in the northeast portion of the site, surface drainage flows south for a short distance 

before turning back to the west toward the creek. Subsurface storm drains under the parking lot 

channel runoff to Glen Cove Creek. 

2.2.3 Soils 

Figure 2-5 presents a soils map derived from the U.S. Department of Agriculture soil survey maps for 

Nassau County, New York (USDA, 1987). The majority of the site property is covered by Urban Land, 

although there are three other soil types in the vicinity. The southwest corner of the site is partially 

comprised of Riverhead sandy loam, while a small portion of the southeast corner is made up of the 

Urban Land Riverhead Complex. The area near Glen Cove Creek consists of rarely flooded soils 

known as Udifluvents. 

The term Urban Land describes areas where at least 85 percent of the surface is covered with asphalt, 

concrete, or other impervious building material. Most such surfaces are nearly level or gently 

sloping, and are located adjacent to main thoroughfares. The remaining 15 percent of the Urban 

Land consists of small grassy areas, such as lawns, that are for the most part well drained. However, 

in the event of severe rainstorms, rapid runoff cannot be adequately discharged to safe outlets, and 

urban flooding occurs. 

The Riverhead Sandy Loam is very deep, gently sloping, and well drained soil. In general, Riverhead 

soils consist of sandy loam that ranges from yellow to brown in color, and extends'to a depth of 

approximately 60 inches. From 0 to 35 inches permeability is moderately high, and increases to 

2-15 
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very high throughout the lower 25 inches. Slope ranges from 3 to 8 percent, and both surface runoff 

and erosion hazard are slight. This soil type ranges from strongly acidic to very strongly acidic 

throughout. 

The Udifluvents consist of very deep, well drained soils and are located on flood plains situated along 

larger drainage channels. Most of these channels drain toward the north shore of Long Island, and 

subsequently, into Long Island Sound. Udifluvents are generally near or adjacent to Enfield, 

Montauk or Riverhead soils, all of which are at higher elevations. Slope ranges from 0 to 3 percent. 

Generally, Udifluvents consist of a layer of dark brown silty loam that extends from 0 to 14 inches, 

yellowish-brown sandy loam frpm 14 to 26 inches and pale brown sand and gravel from 26 inches to 

a depth of 5 feet or more. Permeability is moderately high from 0 to 26 inches, below which it 

increases to very high. Runoff is very slow and soil reactivity is strongly acidic to very strongly acidic 

throughout. 

2.2.4 Hvdroaeoloqy 

On June 12, 1978, the aquifers underlying Long Island were designated as sole source aquifers under 

the 1974 Safe Drinking Water Act. The Photocircuits Site is located in northern Nassau County, just 

north of the Harbor Hill and Ronkonkoma Moraines. The area is considered a segment of the 

Atlantic Coastal Plain physiographic province. Figure 2-6 presents a general cross section of the 

geologic units oh Long Island. The coastal plain consists of unconsolidated deposits of sand, gravel, 

and day that dip to the south and thicken toward the Atlantic Ocean. The two terminal moraines 

south of the site are composed of boulders, gravel, sand, and clay, and were deposited during the 

Pleistocene Epoch. The Harbor Hill and Ronkonkoma Terminal Moraines are natural groundwater 

divides along Long Island. North of these moraines, in the area of the site, groundwater flows north 

toward Long Island Sound. 

Three water bearing units or aquifers have been identified in the vicintiy of the site. They are the 

Upper Pleistocene deposits (otherwise known as the Upper Glacial Aquifer), the Magothy Aquifer, 

and the Lloyd Aquifer. The Upper Glacial Aquifer has a maximum thickness of 600 feet and is 

composed of poorly permeable till containing boulders, gravel, sand, and clay. In the area of the 

site, the top of the Upper Glacial Aquifer is approximately 150 feet below MSL and is overlain by soil 

and surficial deposits. The Magothy Formation, the primary source of drinking water in the area, 

r'sU 
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reaches a maximum thickness of approximately 1100 feet. It is composed of fine to medium grain 

sand interbedded with lenses and layers of Coarse sand, sandy day, and solid clay. Gravel is common 

in the basal portion of the unit. The top of the Magpthy Aquifer is at a depth of approximately 300 

feet below MSL near the site, but within a 4-mile radius, there are areas where it may be only 

100 feet below MSL. The Magothy is underlain by the Raritan Formation, which is subdivided into 

two members: The Raritan Clay and the Lloyd Sand, also known as the Lloyd Aquifer. The 

Raritan Clay has a maximum thickness of 300 feet, and is comprised primarily of clay and siity day. It 

has few lenses and layers of sand, little gravel, and the permeability ranges from poor to very poor. 

The Raritan Clay overlies the Lloyd Aquifer, which has a maximum thickness of 500 feet, and is 

comprised of fine to coarse grain sand and gravel. This aquifer commonly has a clayey matrix and 

contains some layers and lenses of solid and silty clay. Permeability of the Lloyd ranges from poor to 

moderate, and the water is confined under artesian pressure by the overlying Raritan Clay. In the 

area of the site, the top of the Lloyd Aquifer is at an approximate depth of 350 feet below MSL. 

Most municipal supply wells within a 4-mile radius of the site are installed into the Magothy Aquifer 

at depths ranging from 100 to 300 feet. At these depths, greater amounts of coarse gravels are 

present and higher yields are achieved. Many private wells are screened in the Upper Glacial 

Aquifer. Water level measurements and pump test data for the region indicate there is a hydraulic 

connection between the Magothy and Upper Glacial Aquifers. Hydraulically, the Raritan Clay is a 

leaky confining layer for the Lloyd Aquifer, retarding, but not preventing, vertical leakage of water 

to and from the Lloyd Aquifer. There are few wells in the Lloyd Aquifer at present, due not only to 

its greater depth, but to the fact that legal restrictions have been imposed on its use. 

Figure 2-7 illustrates the flow of groundwater in the aquifers on Long Island. The Ronkonkoma 

Terminal Moraine acts as a divide for regional flow direction. Depth to groundwater at the site is 

approximately 8 to 10 feet belOw the ground surface, and north of the divide, flow is generally 

northward toward Long Island Sound. Regional groundwater flow direction and velocity in both the 

Upper Glacial and Magothy Aquifers may be greatly affected by heavy pumping from the numerous 

supply wells in the area. Groundwater is recharged in the area by precipitation, the use of recharge 

basins, and diffusion wells. 
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Figure 2-8 gives the locations of public supply wells in the immediate vicinity of the site. There are 

approximately 27,000 people serviced by wells in the City of Glen Cove and 64,000 people in the 

Jericho Water District. All public supply wells are interconnected between municipalities. The 

nearest public supply wells, a cluster of three, are located on Carney Street, approximately 1,000 feet 

northeast of the site. These wells have been closed since 1977 due to solvent contamination. The 

nearest active public supply well is located on Kelly Street, 2000 feet northeast of the Carney Street 

wells. Routine analysis by the NCHD has shown a steady increase of 1,1,1-trichloroethane in the well. 

The New York State Department of Health is in the process of lowering the public drinking water 

standard for 1,1,1-trichloroethane from 50 ppb to 5 ppb. Based on the levels detected in past 

analyses, it is anticipated that, under this nevy standard, the Kelly Street well may have to be closed. 
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2.3 WASTE CHARACTERIZATION 

2.3.1 Hazardous Waste Quantity 

The total amount of hazardous waste at Photocircuits has not been determined, although additional 

information is expected to be revealed during the ESI. Historical data do provide some information 

as to the types and quantities of substances involved in the company's processes, table 2-3 shows the 

amounts of chemicals and solvents purchased by Photocircuits in 1985 and their uses. Table 2-4 

shows the components and total tank capacities of the various cleaning, etching, stripping, and 

bathing solutions used on site. Table 2-5 lists the feedstock materials stored outside on a bermed 

cement pad. 

Resource Conservation and Recovery Act (RCRA) reports completed by the New York State 

Department of Environmental Conservation (NYSDEC) give an indication of the amount of waste 

found on site at any one time. A RCRA report written following a January 7, 1983 inspection at 

Photocircuits estimated the waste on site to be 14 tons of metallic sludge, 4000 gallons of spent 

plating bath rinse water, 550 gallons of still bottoms, and 1000 gallons of spent etchant solutions. 

However, hazardous waste shipping manifests state that as much as 4000 gallons of spent etchant 

solution have been collected from Photocircuits at one time, indicating that the amount Of waste on 

Site varies. Manifests also show that 20 containers of sludge at a time, equaling roughly 17 tons, are 

collected for disposal, but the frequency of these collections is not specified. 

In addition to the waste produced on site, Photocircuits accepted 1,916,037 gallons of sodium sulfate 

brine solution per year from a related facility in Aquebogue, New York. The solution was pH 

adjusted and discharged to the Glen Cove wastewater treatment system. Available information does 

riot specify how many years this waste was accepted by the Glen Cove facility, but this operation was 

discontinued in 1981. 

An analysis of historical aerial photographs of Photocircuits was conducted by the U.S. EPA 

Environmental Monitoring Systems Laboratory (EMSL) in 1988. The study covers the period from 

1963 to 1987, and shows that the number of drums, tanks, and other containers on site has varied 

greatly over the years. The most recent photograph was taken on July 15, 1987, and shows the 

presence of 18 vertical tanks, 8 horizontal tanks, 228 drums, a large open-topped vat-like container, 

and approximately 25 other containers on site. A pool of brown standing liquid near a storm drain in 

the parking lot and an oil storage bunker are also visible in the photograph. 
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TABLE 2-3 

PHOTOCIRCUITS 
FEEDSTOCK MATERIAL PURCHASED IN 1985 

CHEMICAL/SOLVENT USE QUANTITY PURCHASED 

HYDROCHLORIC ACID Plating Bath Make Up 12,400 Gallons 

SULFURIC ACID pH Adjustment 
Wastewater Treatment 

18,000 Gallons 

PM ACETATE Screen Cleaning 13,110 Gallons 

HYDROSULFIDE SODIUM Wastewater Treatment 23,500 Gallons 

HYDROGEN PEROXIDE Sulfuric Destruction 
Wastewater Treatment 

6,000 Gallons 

CALCIUM CHLORIDE Wastewater T reatment Unknown 

TRICHLOROETHANE 111 Panel Development 29,000 Gallons 

FORMALDEHYDE Plating Bath Make Up 6,320 Gallons 

ANHYDROUS AMMONIA pH Adjustment in 
Etching Process 

26,000 Pounds 

AMMONICAL ETCHANT Copper Strippi ng 221,650 Gallons 

METHYLENE CHLORIDE Dissolves Ink 94,500 Gallons 

CAUSTIC SODA Wastewater T reatment 73,500 Gallons 
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TABLE 2-4 

PHOTOQRCUITS 
BATHING, ETCHING, AND STRIPPING SOLUTIONS 

CHEMICAL PROCESS COMPONENTS TANK CAPACITY 

ACID COPPER BATH Copper Sulfate 
Sulfuric Acid 
Hydrochloric Acid 
PC 667 Brightener 

1, 367 Gallons 

SOLDER BATH Stannous Fluoborate 
Lead Fluoborate 
Fluoboric Acid 
Peptone 

1,367 Gallons 

TIN BATH Stannous Sulfate 
Sulfuric Acid 
Tin-Brite Makeup 
Tin-Brite Replenisher 

683.5 Gallons 

NICKEL BATH Nickel Sulfite 
Boric Acid 
Nickel Chloride 

1, 367 Gallons 

ETCHING SOLUTION Sodium Persulfite 355 Gallons 

RACK STRIPPING SOLUTION Nitric Solution 1, 367 Gallons 
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TABLE 2-5 

PHOTOCIRCUITS 
OUTDOOR MATERIAL STORAGE-BERMED CEMENT PAD 

SUBSTANCE TANK CAPACITY (GALLONS) 

ACETATE 2,000 

ACETATE 2,000 

COPPER CHLORIDE 5,000 

1,1,1 -TRICHLOROETHANE 6,000 

DICHLOROMETHANE 5,000 

HYDROCHLORIC ACID 5,000 

HYDROCHLORIC ACID 2,000 

COPPER BATH SOLUTION* 8,000 

COPPER BATH SOLUTION 8,000 

COPPER BATH SOLUTION 4,000 

NUMBER 2 FUEL OIL 20,000 

ANHYDROUS AMMONIA 8,400 

HYDROGEN PEROXIDE 8,000 

WATER 10,000 

* Refer to Table 2-3 for components. 
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2.3.2 Waste types. Treatment, and Disposal 

Photocircuits utilizes several production methods on site, including metal plating, stripping and 

etching; image printing, plastic; fabrication, and limited chemical formulation. To carry out these 

processes, potentially hazardous substances such aS metals, acids, and solvents, are needed in large 

amounts, as described in Table 2-3. Much of the resulting waste is treated on site either for 

reclaiming purposes or to meet current discharge standards. 

The primary waste treatment system includes a 4000-gallon flocculating tank, a 15,000-gallon main 

settling tank, a 7500-gallon sludge thickening and decanting tank, and approximately 1200 square 

feet of sludge drying and filter beds. All process wastes pass through this system, but cyanide rinses 

are first treated with calcium hypochlorite and sodium hydroxide. Additional treatment consists of 

solvent recovery via an on-site still and a three-stage lime treatment method that both neutralizes 

spent plating rinse waters and precipitates heavy metals. Solutions containing high levels of copper 

are kept in a 2000-gallon holding tank prior to preliminary treatment. These solutions may contain 

as much as 60,000 mg/L copper. 

Following these treatment methods, there is still a considerable amount of waste remaining. Table 

2-6 shows the waste types produced on site and the potentially affected migration pathways. 

Because there are many types of waste produced, Photocircuits must utilize several different disposal 

methods. Sludges are dewatered on a filter press and stored in plastic sacks while the still bottoms 

and spent solutions are placed in drums. These wastes, along with tanks of liquid feedstock 

materials, are stored temporarily on a bermed cement pad prior to their collection for off-site 

disposal. The cement pad drains directly into the Photocircuits treatment plant should any leakage 

occur. 

Recent inspections by the New York State Department of Environmental Conservation have found 

the current storage and disposal methods practiced by Photocircuits to be in compliance with RCRA 

regulations. However, past disposal practices, as highlighted below, are of concern as possible 

sources of contamination to surface water and groundwater. 

• Prior to the company's hook-up with the Glen Cove Wastewater Treatment Plant, plating 
rinse waters were discharged to Glen Cove Creek. 

• Heavy metal sludges were stored in an unlined iagoon on site for unknown periods of 
time prior to off-site disposal. 

• Highly concentrated copper waste was discharged to Glen Cove Creek when the treatment 
tanks malfunctioned. 
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An inter-office memorandum was issued acknowledging unauthorized discharges to Glen 
Cove Creek via a parking lot storm drain. 

A Glen Cove city worker received acid burns while collecting what were supposed to be 
empty, dean, plastic drums from Photocircuits. 

The Glen Cove Wastewater Treatment Plant was in violation of its SPDES permit on five 
different occasions as a direct result of receiving discharge from Photocircuits at illegal 
concentrations. 

Local groundwater contamination has been documented' causing three public supply 
wells 1000 feet northeast of Photocircuits to be closed. The Nassau County Health 
Department investigated the matter and concluded it was due to waste discharge from 
the industrial park, and that only two industries in the area, Photocircuits and Slater 
Electric, use solvents of the type found in the wells. 
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TABLE 2-6 

SUMMARY OF WASTE TYPES AND POTENTIAL MIGRATION PATHWAYS 

Potentially Affected Migration Pathway: 
Ground Surface Sediment Air Soil 

Hazardous Substance Process Waste Water Water 

CHROMIUM * Sludge, Spent Plating, Stripping, Bath Solutions X X X 

COPPER * Sludge, Spent Plating, Stripping, Bath Solutions X X X 

CYANIDE Sludge, Spent Plating, Stripping, Bath Solutions X X X 

IRON Sludge, Spent Plating, Stripping, Bath Solutions X X X 

LEAD * Sludge, Spent Plating, Stripping, Bath Solutions X X X 

NICKEL Sludge, Spent Plating, Stripping, Bath Solutions X X X 

ZINC* Sludge, Spent Plating, Stripping, Bath Solutions X X X 

ACETATE Spent Cleaning Solutions X 

AMMONIA Spent Cleaning Solutions X X 

EPOXIES Still Bottom Residue X 

METHACRYLATES Still Bottom Residue X 

METHYLENE 
CHLORIDE 

Spent Ink Dissolving Solution, Cleaning 
Solutions, Still Bottom Residue X X 

POLYVINYL-
CHLORIDE 

Still Bottom Residue X 

1,1,1-TRICHLORO-
ETHANE 

Spent Panel Development Solution, Cleaning 
Solutions, Still Bottom Residue 

X X 

* Substance is bioaccumulative. 
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2.3.3 Areas of Known or Suspected Contamination 

The disposal methods utilized by Photocircuits may have had serious adverse effects on the 

environment. Local groundwater contamination has already been documented and may be 

attributable to the site. Other'migration routes (surface water, sediments, soil, arid air) may have 

also been affected by contaminants attributable to Photocircuits. 

Groundwater 

In 1977, three public supply wells, located 1000 feet northeast of Photocircuits, were closed due to 
I 

trichloroethylene and tetrachloroethylene contamination. The NCHD investigated the matter and 

concluded that the contamination was due to discharges, occurring as recently as 5 or 10 years ago, 

that originated in the industrial park. In their investigative report, the NCHD also noted that only 

two industries in the area, Slater Electric and Photocircuits, use solvents of the general type found in 

the supply wells. 

The City of Glen Cove supplies drinking water to over 25,000 people, Without the Carney Street 

wells, the water department is just able to meet its peak demand capacity, but it is not capable of 

retaining the 25 percent reserve capacity required of public suppliers. Should one of the remaining 

wells become unuseable, no alternative supply is readily available, and the current peak demand 

would not be met. Such was the case in 1986, when one Of the remaining wells was dosed for 

repairs, and the city was forced to purchase water from neighboring suppliers. But other suppliers 

may no longer be willing to sell their water since the NYSDEC imposed caps on the amount of water 

each may withdraw from the groundwater sources. 

The City of Glen Cove has noticed increasing levels of trichloroethylene in their Kelly Street supply 

well, located 2000 feet northeast and dowhgradient of the Carney Street wells. The water quality of 

this well, along with that of other Glen Cove public supply wells, is tested on a quarterly basis. As of 

March 1988, the levels of trichloroethylene have not exceeded the State standard of 50 ppb, but the 

New York State Department of Health is currently lowering the standard to 5 ppb. This new 

standard will become effective in June 1988, at which time the Kelly Street well will be retested. 

Members of the NCHD have stated that, based on past analyses, the well will not be able to meet the 

hew State requirements. This could result in the closing of the Kelly Street well, further decreasing 

Glen Cove's supply, with no alternative service available. 
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Surface Water 

Glen Cove Creek flows through the western half of the site and has been the recipient of 

unauthorized discharges from Photocircuits on at least two occasions. On March 20, 1974, a waste 

treatment tank malfunctioned, resulting in the discharge of untreated waste to a storm drain that 

empties into the creek. The waste, which contained high levels Of copper, caused dark blue 

discoloration in the creek- On April 20, 1974, the treatment tanks malfunctioned again and, as 

before, partially treated waste was discharged to the creek. Analysis of the waste by Photocircuits 

reveal ed that it contai ned 100 mg/L Of copper. 

That spring and summer, the NCHD collected surface Water samples from the creek and storm drains 

in the vicinity of Photocircuits. NO contamination was detected upstream but high levels of copper 

and chromium were detected both at Photocircuits' property and downstream Of the facility. One of 

the contaminated creek samples was collected directly opposite the Carney Street well field. 

The high levels of copper and chromium discharged into Glen Cove Creek, may have had immediate 

toxic effects on the aquatic life. This contamination may continue on a long-term basis as metals 

have a tendency to adhere to sediments. Contaminated sediment may migrate downstream, and 

both copper and chromium are bioaccumulative. 

Glen Cove Creek flows northwest into Hempstead Harbor, which is located approximately 2.3 stream 

miles away. The harbor has been designated as a significant coastal fish and wildlife habitat and is 

considered one Of the 10 most important water fowl wintering areas on the north shore of Long 

Island. It is not only noted for scaup, canvasback, and black ducks, but also provides a nursery and 

feeding habitat for striped bass, bluefish, Atlantic silverside, menhaden, winter flounder, and 

blackfish. 

Air 

A 1987 aerial photograph of the Photocircuits' property revealed the presence of 18 vertical tanks, 8 

horizontal tanks, 228 drums, a large Open vat-like container, and approximately 25 miscellaneous 

containers; The exact content of these containers is unknown, but it is known that much of the 

feedstocks stored and waste produced on site are both hazardous and volatile (refer to Tables 2-2, 2-

3, and 2-5). During the NUS Corporation FIT 2 site reconnaissance, portions of the site property were 

screened utilizing an HNu photoionizatiOn detector and an organic vapor analyzer. Readings up to 5 

ppm were detected in one of the drum storage areas. 
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Soil 

The majority of the site property is paved over, and vegetated areas are restricted to narrow strips of 

land along Glen Gove Creek and the site borders. However, before the construction of its own 

treatment plant, Photocircuits stored metal-laden sludge on site in a lagoon. The sludge produced 

by Photocircuits contained high levels of copper, chromium, zinc, nickel, and cyanide, and was 

present on site in amounts of up to 17 tons at a time. It is possible that some of this material 

migrated from the lagoon and contaminated the surrounding soil. Such migration could cause 

further contamination to both Glen Cove Creek and local groundwater, as the water table is Only 8 

to 10 feet below the ground surface. 

2.3.4 Existing Analytical Data 

Environmental samples have been collected from the Photocircuits' vicinity on numerous occasions 

over the past 25 years. Historical data, respresenting the period from 1964 to 1986, are presented in 

Table 2-7 and indicate that the Nassau County Health Department is responsible for the collection of 

most of these samples. Table 2-8 summarizes the study of the industrial area conducted by the NCHD 

in June and July of 1977. This study was prompted by the contamination and subsequent closing of 

the Carney Street well field. 
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TABLE 2-7 

DATA SUMMARY FROM PHOTOaRCUITS' VIQNITY: 1964-1986 

DATE SAMPLE LOCATION COLLECTED BY ANALYSES 

4/23/64 Partially treated waste from Photocircuits' metal 
recovery tanks prior to its unauthorized discharge 
into Glen Cove Creek. 

Photocircuits Copper • 100 mg/L 

7/24/64 From weir on Photocircuits' property that empties 
into parking lot storm drain and subsequently to 
Glen Cove Creek. 

NCHD pH-11.93 
Nickel -1.5 mg/L 

8/15/64 Glen Cove Creek opposite Carney Street well field. NCHD pH - 9.79 
Copper - 240 mg/L 
Total Solids -1,627 mg/L 

8/15/64 From weir on Photocircuits' property. NCHD pH - 9.93 
Copper (dissolved) - 576 mg/L 
Copper (total) - 640 mg/L 
Total Solids - 3,533 mg/L 

8/22/64 Glen Cove Creek opposite Carney Street well field. NCHD Chromium -16 mg/L 

1964 Storm drain in Photocircuits' parking lot that 
empties into Glen Gove Creek. NCHD Chromium - 28 mg/L 

11/12/75 Photocircuits' discharge to the Glen Cove Waste
water Treatment Plant; collected from buried 
pipe on Photocircuits'property. 

Glen Cove 
Department of 
Public Works 

Copper - 31.80 mg/L 
Chromium - 0.42 mg/L 
Zinc-2.10 mg/L 
Sulphate -10,360 mg/L 

1/17/86 Photocircuits' discharge to the Glen Cove Waste
water Treatment Plant; collected from buried 
pipe on Photocircuits' property. 

Glen Cove 
Department of 
Public Works 

Copper - 4 mg/L 

1/20/86 Photocircuits' discharge to the Glen Cove Waste
water Treatment Plant; collected from buried 
pipe On Photocircuits' property. 

Glen Cove 
Department of 
Public Works 

Copper-4 mg/L 

1/21/86 Photocircuits' discharge to the Glen Cove Waste
water Treatment Plant; collected from buried 
pipe on Photocircuits' property. 

Glen Cove 
Department of 
Public Works 

Copper - 3.3 mg/L 
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TABLE 2-7 (Cont'd) 

DATA SUMMARY FROM PHOTOCIRCUITS' VICINITY: 1964-1986 

DATE SAMPLE LOCATION COLLECTED BY ANALYSES 

1/22/86 Photpcircuits' discharge to the Glen Cove Waste
water Treatment Plant; collected from buried 
pipe on Photocircuits' property. 

Glen Cove 
Department of 
Public Works 

Copper - 3.1 mg/L 

1/28/86 Photocircuits' discharge to the Glen Cove Waste
water Treatment Plant; collected from buried 
pipe on Photocircuits' property. 

Glen Cove 
Department of 
Public Works 

Copper-6.5 mg/L 

1/30/86 Photocircuits' discharge to the Glen Cove Waste
water Treatment Plant; collected from buried 
pipe on Photocircuits' property. 

Glen Cove 
Department of 
Public Works 

Copper - 2.3 mg/L 

2/18/86 Photocircuits' discharge to the Glen Cove Waste
water Treatment Plant; collected from buried 
pipe on Photocircuits' property. 

Glen Cove 
Department of 
Public Works 

Copper - 9.0 mg/L 

2/26/86 Photocircuits' discharge to the Glen Cove Waste
water Treatment Plant; collected from buried 
pipe on Photocircuits' property. 

Glen Cove 
Department of 
Public Works 

Copper - 9.0 mg/L 
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TABLE 2-8 

SAMPLING RESULTS OF GLEN GOVE INDUSTRIAL AREA: 6/30/77-7/26/77 

Sample Location Trichloroethylene Tetrachloroethene Dichlofdmethane 1.1,1-Trichloroethane 

Photocircuits' discharge to the 
Glen Cove Wastewater Treat
ment Plant. 

2.1 ug/L 3.0 ug/L 480 ug/L * 

Photocircuits' parking lot storm 
drain emptying into Glen Cove 
Creek. 

30 ug/L 23 ug/L N.D. * 

Glen Head Country Club storm 
drain emptying into Glen Cove 
Creek. 

25 ug/L 77 ug/L N.D. * 

Slater Electric Company's 
discharge to the Glen Cove 
Wastewater T reatment Plant. 

22 ug/L 1210 ug/L 'N.D. * 

Sewage from industrial area. 4.7 ug/L 43 ug/L 440 ug/L * 

Groundwater from Carney Street 
Well No. 20. 

52 ug/L 5.3 ug/L N.D. '* 

Pall Corporation air Conditioning, 
discharge. 16/ug/L 5.2 ug/L N.D. * 

Keyco Motor Freight truck wash 
area. 

N.D. N.D. N.D. * 

Glen Cove Creek at Glen Head 
Country Club 

< 5 ug/L < 2.5 ug/L * 5 ug/L 

Glen Cove Creek at Carney Street 115 ug/L 12 ug/L 
* I 6 ug/L 

* Not analyzed for this contaminant. 
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May 23, 1963 

Nassau County Department of Health 
Nassau County Office Building 
Old Country Road & County Seat 

Drive 
Mineola, New York 

•Attn: Mr, John F, Welsch 

Dear Mr, Welsch: 

Please excuse the delay in supplying the in- • 
formation requested on our present and planned method of ffei*• 
industrial waste treatment, A broken sludge drain valve { 
on our large settling tank had reduced the effectiveness ̂  ̂ 
of our waste treatment and we wished to wait until it was 
replaced before attempting to evaluate our system. 

Our primary waste treating system includes a 
iiOOO gallon floculating tank, a 15000 gallon main settling 
tank, a 7500 gallon sludge thickening and decanting tank, 
and approximately 1200 square feet of sludge drying aid 
filter beds. All process wastes pass through tnis system, 
however, our cyanide rinses are continuously treated with 
calcium hypochlorite and sodium hydroxide to convert the 
cyanide before entering the main floculating tank# A pH 
recorder controller is used in conjunction with a lime 
slurry feed to control pH and to add lime for floculation, 

only etch ant which we dispose Of through 
our waste treating system is spent ammonium persulfate, 
As with the cyanide rinses, preliminary treatment is in
corporated to improve the condition of the etchant before 
entering the main system, This consists of a holding 
tank and batch treatment with soda ash. Tie precipitate 
is discharged over the filter beds and cycles back to the 
main system. Although this is now done manually we will 
within a month be set up to automatically control this 

As a further step towards improvement of our 

waste treatment capability we plan to install a 2000 

gallon holding tank which will be adequate to handle two , ̂  

days' volume of all solutions which contain sufficient---- y^ 

copper to warrant preliminary treatment, \ J f 

— - " 
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HYDROLOGY AND SOME EFFECTS OF URBANIZATION ON LONG ISLAND, NEW YORK 

WATER-TRANSMITTING PROPERTIES OF AQUIFERS ON 
LONG ISLAND, NEW YORK ' 

By N. E. MCCLYMONDS and O. L. FRANTKE 

ABSTRACT 
Data on the aquifers of Lone Island, N.Y., have been collected 

for the past 30 years as part of a series of studies conducted 
by the U.S. (ieoloKical Survey in cooperation with New l'ork 
State and county agencies, Since 1900, more than 50,000 wells 
have been constructed on Lone Island. For at least 2,500 of these 
wells, soine information was recorded that is of value in 
interpreting the hydrnlogic character of one or more of the 
four principal aquifers—the upper glacial, the Jameco, the 
Magothy, and the Lloyd. Although the data for the deeper aqui
fers—the Magothv and Lloyd—are concentrated largely in the 
western part of Long Island, enough information is available to 
make a general interpretation of the hydraulic conductivity and 
the • ransmissivit v of all aquifers I hroughout most of the island. 
. Estimates of the average hydraulic conductivity of the 
screened interval' In. the aquifers; were obtained hy multiplying 
the specific capacity of the well by the inverse of the' well-
screen length and by a constant which was estimated from the 
Theis nonequilibrium formula. Uasod on the estimated average 
hydraulic conihiethut.ies ,,j different litliiilogies in many screened 
intervals, a value of hydraulic conductivity was assigned to 
each.lithology in eacii aquifer. Using these values, an average 
aquifer liydraulic conductivity was obtained from drillers' logs, 
sad maps of average hydraulic conductivity were developed for 
each uquifer oh Long Islands Maps of total aquifer transmis-
.sivity were developed by combining maps of average aquifer 
hydraulic conductivity and total aquifer thickness. 
The estimated average hydraulic conductivity values obtained 

in this study were about 1,700 gpd 1 >er sq ft (gallons per day 
per square foot), for the upper glacial aquifer, about 1.300 gpd 
per sq ft for the Jameco, about 420 gpd per sq ft for the Magothy, 
and about 360 gpd per sq ft for the Lloyd. Average transmis-
sivity values were about 200,000 gpd per ft (gallons per day per 
foot.) for the upper glacial aquifer, about' 100.000 gpd per ft 
for the Jameco. about 240.000 gpd per ft for the Magothy; and 
about 90,000 gpd per ft for the Lloyd. 

INTRODUCTION 

BACKGROUND, PURPOSE, AND SCOPE OF THE 
WATER-BUDGET STUDY 

Long Island, which extends from the southeastern 
part of the mainland of New York State eastward about 
120 miles into the Atlantic Ocean, has a total area of 

about 1.400 square miles (fig, 1). Kings and Queens 
Counties, which .are part of New York City, occupy 
slightly less than 200 square miles of the western part 
of the island and have a combined population of about 
4(5 million people. Nassau and Suffolk Counties, with 
areas of about 290 aud 920 square miles/ respectively, 
had a population of about 2.5 million people in 1965. 

Although Kings and Queens Counties obtain most 
of their water supply from New York City's system, 
which is derived from parts of the Delaware and Hud
son River basins in upstate New York. Nassau and 
tapping the underlying ground-water reservoir. Because 
of present large demands on the local ground-water 
system and because of the prospect of increased de
mands as the population of Long Island continues to 
grow, knowledge alfmt the hydrologie system—with 
.special; emphasis' on f hat needed for water conservation 
and management purposes—is a matter of vital concern 
now as well as in the future. 

Considerable information on the water resources of 
Long Island is available as a result of more than 30 
years of study hv tlie U.S. Geological Survey in coop
eration with New York State and county agencies. Al
though the studios mot many of the needs for informa
tion on specific problems and areas of Long Island, 
more quantitative information about the. island-wide 
hydrologie system and the relations between the Various 
components of the system is needed for water-manage
ment purposes. To provide that information, a compre
hensive water-budget study presently is being made by 
the Geological Survey in cooperation with the New 
York State Department of Conservation. Division of 
Water Resources: the Nassau County Department of 
Public Works; the Suffolk County Board of Super
visors; and the Suffolk County Water Authority. 

The major objectives of the water-budget study are 
(1) to summarize and interpret pertinent existing in-

EI 
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FIGURE 1.—Location and political boundaries of Long Island. 

f°™a^ou al^ut the hydrologic system of Long Island 
and (2) to fill several gaps in the knowledge of the 
hydrolGgio system. The results of these studies are being 
published m a series of coordinated reports. In some 
of the reports, including this one. information is 
developed for all of Long Island : in others the primary 
area of concern is limited to Nassau and Suffolk 
Counties. 

PURPOSE AND SCOPE OF THIS REPORT 
To evaluate, by means of mathematical or physical 

inodels, the response of fl ground-water How system to 
either natural or nianmade changes in the hydrologic 
regimen, a knowledge of the three-dimensional variation 
in transm.ss.yity is essential. In addition, a knowled<re 
of transmissivity is necessary to calculate the quantities 
of ground water flowing in the subsurface. Calculating 
subsurface flow is particularly important on Long 
Island because a significant percentage of the total nat
ural outflow of water from the hydrologic system occurs 
as subsurface outflow to the sea. 

The purpose of this report is (1) to summarize exist-
cnL f0n?atTr011 the transinissivity and hydraulic 
conductn ity of Long Islands aquifers and (2) to pre
pare, for the first time, preliminary maps showing the 

conduct*% and transmis-
sn ity of each of the principal aquifers. 

LOCATION AND GENERAL GEOGRAPHIC FEATURES OF 

Long Island is bounded on the north by Longlsland 
bound on the east and south by the Atlantic Ocfan. and 
on the west by New York Bay and the East River 

(fig. i). Several smaller islands are included in the 
political boundaries of Long Island ; the larger of these 
are Shelter, Gardiners, Fishers, and Plum Islands. The 
total land area of Long Island is about 1,400 square 
miles, including the smaller islands within the political 
boundaries of the island. The four coiinties^-Kings, 
Queens, Nassau, and Suffolk—have areas of 78 square 
miles, 115 square n*l >s, 291 square miles, and 922 square 
miles, respectively. 

Several barrier beaches extend along the south shore 
of Long Island; the longest Of these is Fire Island in 
southern Suffolk County. The northern and eastern 
coast lines of the island'are indented by deep bays that 
form excellent harbors. Peconic Bay, which is about 30 
miles long, divides the eastern end of the island into 
two long, narrow peninsulas that are locally referred to 
as the north and south forks. 

PHYSIOGRAPHIC FEATURES 
o{ the major features of the present-day topog

raphy of Long Island (fig. 2) are related to Pleistocene 
glaciation. The most prominent physiographic features 
are (1) the east-trending hills in the northern and cen
tral parts of the island and their eastward extensions, 
which form the north and south forks, (2) the gently 
sloping plain that extends southward from the hills, 
(3) the deeply eroded headlands along the north shore,' 
and (4) the barrier beaches along the south shore. 

The Harbor Hill Moraine forms the northern line of 
east-trending hills, which extend from Kings County to 
northern Nassau County and eastward to the north fork. 
The Ronkonkoma Moraine forms the southern line of 
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lulls and extends from northwestern Nassau County 
eastward across central Suffolk County to the south 
fork. These moraines were deposited at the southern
most extension of the glacial ice sheets and have an 
altitude of about 200 to 300 feet in most of Long Island. 

he Ronkonkoma Moraine has a maximum altitude of 
about 400 feet in western Suffolk County, 

The moderately even, gently sloping surface that ex-
•endssouthward to the south-shore bays from theHar
bor Hill Moraine in Kings and Queens Counties and 
rom the Ronkonkoma Moraine in Nassau and Suffolk 

Counties iS underlain by glacial out-wash deposits. This 
surface has an altitude of about 100 to 150 feet along 
i s inland border and slopes southward at about 20 feet 
per mile, 

The eroded headlands along the north coast are corn-
So w 7 °fSar' graVe1' ai>d clW tiJ1 of glacial 

rigin. Wave action has steepened the slopes and cut into 
the headlands, so that nearly vertical bluffs now exist, 
some as much as 100 feet high. The bays-and harbors of 
the western part- of the north shore were formed during 
glacial advance and retreat (fig. 2) .  

Along the south shore, waves and ocean currents 
formed offshore bars (barrier beaches). Sand and silt, 
as well as organic deposits, have partly filled and are 
continuing to fill the shallow bays behind the barrier 
be&cnes. 
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HYDROGEOLOGIC SETTING 

The hydrogeologic setting of Long Island was de
scribed m comprehensive reports by several authors 
(Yeatchandj others, 1906; Fuller, 1914; Suter andothere 
1S49), In addition, the geology and hydrology of sev
eral smaller areas of Long Island were studied in detail 
by isbister (1966), Lubke (1964), Lusczynski and 
Swarzenski (1966), Perlmutter and Geraghty (1963), 
fiocoTtf1 and Kantrowitz (1964>, and Swarzenski 
(1963) . The general hydrologic situation on Long Island 
was reviewed by Cohen, Franke, and Foxworthy (1968) . 

Long Island is underlain by consolidated bedrock 
(fig. 3), which in turn is overlain by a wedge-shaped 
mass of unconsolidated sedimentary materials. The top 
of the bedrock, which is at or near the land surface in 
the northwestern part of the island, slopes to the south
east to a depth of about 2,000 feet below sea level in 
south-central Suffolk County (fig. 4). The average slope 
of the bedrock surface is about 65 feet per mile. 

The materials that overlie the bedrock and constitute 
the ground-water reservoir consist of Pleistocene de
posits and Cretaceous unconsolidated fluvial and deltaic 
deposits composed of gravel, sand, silt, clay, and mix
tures thereof. The Cretaceous deposits were moderately 
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Consolidated rock 

to deeply eroded by streams and glaciers, and therefore, 
tiic Pleistocene materials were deposited on an irregular 
surface that locally was characterized by moderate re
lief. Data from the numerous wells drilled in Kings 
Queens. Nassau, and northwestern Suffolk Counties are' 
.sufficient to define the general-outlines of the preglacial 
valleys. In central and eastern Suffolk County, however, 
t he val leys are less well defined. 
i ul,Per surface of the Cretaceous deposits general
ly is below sea level except in several areas in north
eastern Nassau and northwestern Suffolk Counties. In 
ajl but a few small areas the Pleistocene deposits cover 
the Cretaceous deposits. 

Pertinent information concerning the principal hv-
drogeologic units of Long Islands ground-water res
ervoir is summarize. 1 in table 1, 

Ground water in the uppermost part of the zone of 

section showing relative positions of four principal aquifers. 

saturation on Long Island, mainly in the upper glacial 
aquifer but locally also in the Magothy aquifer, is gen
erally under water-table (unconfined) conditions. Arte
sian (confined) conditions predominate in most of the 
other parts of the ground-water reservoir of Long Is
land, where the saturated deposits are overlain bv silty 
and clayey layers of low hydraulic conductivity. Lo
cally, the hydraulic head in the confined aquifers ranges 
from 30 to 40 feet below the water table in the central 
part of the island to nearly 20 feet above the water table 
near the margins of the island. At places along the north 
and south shores and on the barrier beaches, the head in 
the LJoyd aquifer is high enough to cause wells tihat tap 
the aquifer to flow. 

The most significant confining layers in the ground
water reservoir are the Raritan clay, which overlies the 
Lloyd aquifer; the many discontinuous clay and silt 
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TABLE I.—Summary of the rock units and their water-bearing properties, Long Island 

system Series 

Holocene 

Geologic unit' 

Recent deposits: Artificial 
AH. salt marsh deposits, 
stream alluvium, 'and 

j shoreline deposits. 

Upper Pleistocene deposits 

quaternary 
Pleistocene | 

Unconformity? 

Gardiners Clay 

Unconformity? 

Jameco Gravel 

See footnotes at end of table. 

Character of deposits 

Sand, gravel, clay, silt, organic mud. 
peat, loam, and shells. Colors are 

0 gray, brown, green, Mack, and yel 
1 low. Recent artificial-fill deposits of 

gravel, sand, clay, and rubbish. 

Till (mostly along north shore and In 
moraines) composed of clay, sand, 
gravel, and boulders forms HarbOr 
Hill and Ronkonkoma terminal mof-
aines. Outwash deposits (mostly be
tween and south Of terniinartnoraines, 
hut also interlayered with till) consist 
of uuartzose sand, fine to very eoarse, 
and gravel. pebble to boulder sired. 
Glaclolacustrine deposits (mostly in 
central and eastern Long Island) 
and marine clay (locally along south 
shore) consist of silt, clay, and some 
sand[ and gravel layers: includes the 
.20-foot clay" In southern. Nassau 

and Queens Counties. 'Colors are 
mainly gray, brown, and yellow; 
silt and' clay locally are grayish 
green. Contains shells and plant re
mains,- generally in finer grained 
beds; also contains' Foramlnifcra. 
Contains chlorite, biotitc, muscov-
ite, hornblende, olivine, and feldspar 
as accessory minerals; "20-foot clay" 
commonly contains glauconite. 

Water-bearing properties 

Permeable sandy beds beneath barrier 
beaches yield fresh Water at shallow 
depths, brackish to salty" water at 
greater depth. Clay and sil t beneath 
bays retard salt-water encroachment 
and confine underlying aquifers. 
Stream flood plainand marsh deposits 
may yield small quantities of water 
but are generally clayey or silty and 
mUch less permeable than the under
lying upper glacial aquifer: 

Clay, silt. and few layers of.sand and 
gravel Colors aire grayish green and 
brown. Contains marine shells, For-
aiUinifera. and lignite; also locally 
contains ghuironite. Altitude of top 
generally is 80-80 feet' below 'mean 
sea level. Occurs in Rings. Queens, 
and southern Nassau and Suffolk 
Counties; similar day occurs in 
buried valleys near north shore. 

Till is poorly permeable; commonly 
causes perched-water bodies and Im
pedes downward percolation of water 
to underlying beds. Outwash de
posits are moderately to highly per
meable; specific capacities of wells 
tapping them range from about 10 to 
more than 200 gptn per ft (gallons per 
minute" per foot) of drawdown. Oood 
to excellent infiltration characteristics. 
Glaciolacustrine and marine clay de
posits are mostly poorly permeable But 
locally have thin, moderately perme
able layers of sand and gravel; gener-: 
ally retard downward percolation of 
ground water. Contains fresh water 
except near the shore lines. Till and 
marine deposits locally retard salt
water encroachment. 

Poorly permeable; constitutes confin
ing layer for Underlying Jameco 
aquifer. Locally, sand layers yield 
small quantities of water. 

Sand, fine to very coarse, and gravel to 
large-pebble sire: few layers of clay, 
and silt. Gravel is composed of.crys-
tallinc and sedimentary rocks. Color 
is mostly dark brown. Contains 
{JWV.'N hfStite, muscovite, horn
blende. and feldspar as accessory 
minerals. Occurs In Kings, Queens, 
and southern Nassau Counties: sim
ilar deposits occur in burled valleys 
near north shore. 

Moderately to highly permeable; con
tains mostly fresh water, but bracks 
Ish Wafer and water with high iron 
content occurs locally in southeastern 
Nassau and.southern Queens Count
ies^ Specific capacities of wells in the 
Jameco range from about 20 to 180 
gpm per ft of drawdown. 
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Series 

Tertiary (?) 

Oeoiogic unit' Hydro-
geologic unit 

Pllocene(?) 

— Unconformity — 

Msnnettp Gravel 

I 
— Unconformity — 

Magpthy(?V 
Formation : 

(Commonly 
included 

• with upper 
glacial 
aquifer.) 

Approx
imate 

maximum 
thickness 

(feet) 

. Depth 
from land 

surface 
to top Character of deposits 

300 0-120 Qravel, fine to coarse, and lenses of 
mevwhUi "^iFlay 'en?®?.- Colors ore •white, yellow, and brown 
Qacurs only neas Nassau-Suffolk 

" 1 "  "  '  "  3 d .  

I 
Water-baring properties 

Cretaceous Upper 
Cretaceous 

Unconformity -

Magothy 
aquifer 

1,100 

Sand, fine to medium, clayey In bart-
.intotMded with..leWSa9l5Sj Hi coa5c sand and sandy and solid 
g^MO #2? J3 commtm in basal a c«a feet. Sand and c ravel nr« 

^ 2S&S L'Pnlte- Pyrtte8. and iron 
?*,£® concretfons are common: con-
tains muscovite, magnetite, rotile 
and garnet as accessory minerals 
^^oranwhite.VS; 

P®nr,eaMe, but occurs mostly 

* * 

Clay member Raritan clay 

Precam-
biian 

Raritan 
Formation 

300 70-1,800 

Lloyd Sand , 
Member Uoyd aquifer 

800 

"taufe? arc P°°f'y to moderately 
penneable; some are highly Denhe-
®ble locally. Specific capacities' of 
San? \a seneraily range Irom 1 to about 30 gpm per ft of 
drawdown, tardy are as much as 80 
unSsnffn-s?! Water Is uncpnfined in uppermost Darts «1sa-wbere is confinbH 

CUy. solid and silty; few lenses and 
Jaymofsand; little gravel. Lignite 
and pyriic are common. Colors are 
?SlV^.and wh»e-

krcucui. tjuaji cy m 

?^r Snhn ,tM plhcipai aquifer 
i^P^c-supPiy wells In weaterii 
Long Island except BOngs Couhtv 

l3KP,0S"y absent. Has been 
^ salty ground water 

JjSBy A" southwestern Nassau and I2in t? ^eens Counties and In small areas along north shore. 

200-1,800 

Unconformity 

Bedrock Bedrock 

1 Names are 
s The use 

0-2,700 

8 monl^ Wd gmvel, cSn-monly with clayey matrix- sonie 
*ff^,^<lI1Iay«s of soHd and silty 

y contalns thln lignita 
fey^^W'.'fPh, concretions. Locally 

«d-fional.'OPiacV with ovc£ 
'^ Pf Rarltan ctay. Sand and most 
"'gravel are quartzose. Colors'are 
locally! 8ray' 8nd whlt®: ®lay is red 

C^fcEllne "etamorpliic'and igneous 
tocks; muscovlte-bioilto amist 
gneiss, and granite. A soft, ctayey' 
tone of weathered bedrock locally u 
more than 100 feet thick. 

P??//y.to Tery Poorly permeable: cdn-
"ondnlng layer" for under

lying Lloyd aquifer. Very few well. 
deposits. 
Jymg Lloyd aquifer. Very few wells 
^^ceapprettoMe water from these 

*«-* « oi arawctown, rarelv 
Ky" mX®h,M HP gpm par ft ofdraw^ 
?£wn. Water is confined Shdtf 

Pressure by overlying Rari-
fra? generally of excellent qual-
"y hut locally has high Iron content 
Water^fV^ &*»VSiSd y 1.5 necks near' north 
?£?!• yh?r? .aquifer Is mostly slial-
u^s "5lng etiV^ Plsnontlo-
.ggM^dagt^aquifc,.. 

to virtually Imper
meable. constitutes virtually the 
lower boundary of ground-water 
^tvolr. Some hard, ircsb water is 
contained ln joints and fractures but 
ni«^K.lcal t0 d®yel0P at mcot 

57®'®^.*J°w wells heaf the 
rw?5? edgf! ?f Queens and Kings CounUes obtain water from the i | I bedrock - w* 

1 the Mnrrnflv.-, i,. „ leases m the Magothy deposits; and the Gardiners Clay 
the M th! Jameco a(Iuifer and locally overlies 
the Magothy aquifer. The clayey and silty J££T 
Magothy aquifer become increasingly effective as con 
tongjayera with depth, pafticul^ in the 
part of Long Island where the Magothy reaches its 
fol^Stv1nleSS7l?Ut 1,100 feet in southern Suf
folk County. Clayey beds in the upper glacial aouifer 
arc found mainly in the northern pS of the iehmd S 

Klllcl*1 outffash deposits near the soutli shore. 

definition of hydraulic conductivity 
and transmissivrfy 

ion an Mhifcr'i COnd(iai,itE' *• «f reateriai eompris. 
•OS an aquifer .s „ measure of the material's capacity to 

ll »"«a of meiozers, commonly used 
by the Geological Survey, hydraulic conductivity is de-
fmed as the rate of flow of water in gallons & day 
tlrrougl, a cross-sectional area of 1 square foot under I 
Of f'^'n r." °f ' ,00t ^ foot at » rcmperature 

, ' eld Practice the adjustment to the stand
ard temperature of 60° F commonly is ignored, and 
hydraulic conductivity is then understood to be related 
to tiie prevailing water temperature. 

The transmissivity of material comprising an aquifer 
is defined as the number of gallons of water that will 
move m 1 day through a vertical strip of the aquifer 
having a width of 1 foot and having the height of the 
aquifer, when the hydraulic gradient is unity. It is 
equal to the hydraulic conductivity multiplied by the 
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thickness of the aquifer in feet, and it is expressed by 
t)he following equation: 

T=Km, • • (1 )  

in which T= transmissivity of the aquifer, in gallons per 
day per foot, ' 

.K=hydrauli6 conductivity of the aquifer, in 
gallons per dky per square foot, and 

m=thickness of the aquifer, in feet. 

Strictly speaking, the preceding definition of trans
missivity applies only to a homogeneous and isotropic 
aquifer. Under these ideal conditions the transmissivity 
is constant at all times and places within the aquifer. 
A generalization of this definition that is useful for 
defining the transmissivity of multilayered sequences 
in which both thickness and hydraulic conductivity 
vary widely in adjacent layers is 

T= 2̂ K,mt T^l 
(2) 

in which T= total transmissivity of i layers, in gallons 
per day per foot, 

Kt= hydraulic conductivity of the ith layer, in 
gallons per day per square foot, and 

m,=thickness of the ith layer, in feet. 
With reference to equations 1 and 2, the average 

hydraulic conductivity K of a sequence of layers may 
be defined as 

— T (3) 

m which i£=average hydraulic conductivity of a multi-
layered sequence, in gallons per day per 
square foot, 

T= total transmissivity; in gallons per day \ 
per foot, and 

M— total thickness of the sequence of layers, 
in feet. 

The definitions of hydraulic conductivity and trans
missivity in equations 1,2, and 3 are strictly valid only 
for the.hydraulic conductivity in the direction parallel 
to the direction of flow, which, for most of Long Island, 
is parallel to the bedding or stratification of the aqui
fers. This direction^ commonly corresponds to the di
rection of greatest hydraulic conductivity and transmis
sivity in nature. Thus, where the bedding is horizontal 
or almost so, as on Long Island, equations 1, 2, and 3 
are used to (feline $he horizontal hydraulic conductivity 
and transmissivity. 

PREVIOUS ESTIMATES OF HYDRAULIC CON-
DUCTIVITY AND TRANSMISSIVITY OF LONG 
ISLAND'S AQUIFERS 

Previous investigators estimated transmissivity and 
hydraulic conductivity values for parts of individual 
aquifers on Long Island primarily from data derived 
from aquifer tests and driller's well-acceptance tests 
(specific-capacity tests). Pertinent data concerning the 
aquifer tests for which information is available are 
listed in table 2, and the locations of the wells that were 
tested are shown in figure 5. In most of the tests, it 
was assumed that (the thickness of the aquifer tested 
was equal to the thickness of the material between the 
first well-defined clay layer below and above the 
screened interval or the first well-defined clay layer be
low the screened interval and the water table. 

4; >Mb; L 

FIGURE 5.—Location of wells for which aquifer-test data are available. Data summarized in table 2. 

• 
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TABLE 2.^-Estimates of transmissivity and hydraulic conductivity of Long Island'a aquifers derived from aquifer tests 

Aquifer Well Date 
of test 

Well 
lischari 
(gpm) 

Drawdown Screen Estimated Transmit Hydraulic 
thickness of sivtty conductivity 

interval tested (gpd per ft) ' ' 
discharge in pumped length 

ell (feet) 
(feet) (feet) 

Source of Information • 
sq ft) 

Upper glacial. 

Jameco..... 
Magothy... 

Lloyd... 

. K-30 
&-3197 

. K-1139 

. N-82 
N-83 
N-129 
N-192 
N-1923 
N-2030 
N-20S2 ' 
N-2422 
N-2791 
N-3488 
N-3352 
N-3861 
N-3862 
N-3864 
N-3865, 
N-3866 
N-3867 
N-3937 
N-4149 
N-4150 
N-4758 
N-6581 
N-7552 
N-7884 
S-6434 

. Q-282 
Q-283 
Q-287 

• Q-288 
Q-1030 
Q-1057 
N-4266 
N-S227 
S-6434 

1947 373,000... 
Dec. 1950 * 460 50 20 145 190,000 
June 1941 220 80 • 110,000 
Sept. 1935 1,000 28 50 50 140,000 
Sept. 1935 • 1,010 34 60 60 140,0003* 
Nov. 1953 1,220 54 50 . 50 50,000 
Dec. 1940 530 . 50 100 350,000 
Aug. 1943 1,360 70 55 70 60,000 
Apr. 1946 540 87 25 32 115,000 
Aug. 1947 920 39 20 20 30,000 
Oct. 1947 205 40 31 50 240,000 
Sept. 1949 790 20 31 100 240,000 
July 1950 1,120 35 52 100 150,000 
Sept. 1950 1,150 24 53 100 360,000 
Oct. 1952 130 21 11 155 150,000 
Oct. 1952 82 19 10 45 40,090 
Oct. 1952 95 91 11 145 30,000 
Oct. 1952 86 91 10 80 24,000 
Oct. 1952 113 31 10 60 100,000 
Dec. 1952 83 10 11 60 SOlOQP 
Sept. 1952 1,600 • 60 73 67 140,0% 
Oct. 1953 140 23 16 180 300,000 
Feb. 1954 120 9 16 70 140,000 
Dec. 1954 1,300 62 100 220.000 
Oct. 1958 130 38 10 60 30,000 
Aug. 1964 1,500 114 95 95 70,000 
Apr. 1967 1,000 32 62 50 60,000 
Jan. 1949 410 33 20 100 40,000 
Jan. 1942 84 80 50,000 
Jan. 1942 83 80 50,000 
Feb. 1940 2,100 100 160,000 
Feb. 1940 2,100 100 180,000 
Feb. 1940 2,100 52 65 100 160,000 
Feb. 1940 2,100 100 170,000 
Sept. 1954 78 41 15 15 10,000 
June 1955 1,200 SO 60 60 30,000 
June 1949 460 185 80 65 12,500 

1,300 
1,400 
2,800 
2,300 
1,090 
3,500 

850 
3.600* 
1,500 
4,800 
2,400 
1.500 

1,000 
900 
200 
300 

1,700 
1,300 
2'100 
1,600 
2,000 
2,200 

500 
740 

1,200 
400 
600 
600 

1,600 
1,800 
1,600 
1,700 

660 
500 
200 

U.S.G.8. me. 
M. A. Warren and N. Lusctynskl. 
J. G. Ferris. 
U.S. QiS. file. 

Do. 
Do. 

C. E.Jadbb. 
Do. 1 
Do. t 

W. V. Swarienskl. 
• N. J. Lusctynskl. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. . ' 
Do. I 
Do. 
Do. 
Do. 

N. M. Perlmutter and J. J. Geraghty. 
N. J.Luscxynski. 
U.S.G.S. file. 

Do. 
M. A. Warren and N. J, Lusctynskl. 
C.E.Jacob. 

Do. 
Do. 
Do. 
Do. 
Do. 

N. J. Lusctynskl. 
N. J. Lusctynskl and W. V. Swarienskl. 
M., A. Warren and N. J. Lusctynskl. 

1 From original data in the files of the U.S. Geological Survey, Mineola, N. Y.; some interpretive results based on these data were lata published. 

Estimates of hydraulic conductivity by previous in
vestigators, which wore derived from specific-capacity 
data obtained from drillers' acceptance tests, are listed 
in table 3, and the locations of the wells that were 
studied are shown in figure (i. Usually one of two meth
ods was used to calculate the transmissivity of part of 
the aquifer. The first method was developed by Theis, 
Brown, and Meyer (for water-table aquifers. The 

second method, devised by R.R. Meyer (Bentall, 1963), 
is also based on the method developed by Theis, but it 
provides a technique for estimating the transmissivity 
of Ixith artesian an# water-table aquifers. The hydrau
lic conductivity was in turn calculated by dividing the 
transmissivity by an estimated value of the thickness 
of aquifer material that was tested at the well site. 
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FIGURE 6.—Location of wells for which specific-capacity data are available. Data summarized in. table 3. 
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T^^S.-Estimafefofavcragc hydraulic conduUivUy for part, of Lone /eland's aguifers M from ipecijic-capacily data 

Aquifer Well 

Upper glacial. 

Average 

Magothy 

I 

I 

I 

I 

I 

i 

i 

Average. 

Lloyd. 

S-10760 
S—T1105" 
S—11151 
S-11803 
S-12016 
S-1242I 
S-12710 
S-12873 
S-13478 
S-15746 
S-15776 
S-10049 
S-16137 
S-16176 
S-16608 
fel6803 

. N-16 
N-17 
N-198 
N-2028 
N-2030 
N-3474 
N-4246 
N-5209 
N-5876 
N-5884 
N-6076 
N-6092 
N-6191 
N-6651 
N-6915 
N-6956 
S-11279 
S-12079 
S-13876 
S-14521 
S-14583 
S-15514 
S-15515 
S-15775 
S-16129 
S-16256 

. N-23 
N-24 
N-109 
N-1291 
N-1328 
N-1618 
N-1651 
N-1715 
N-1802 
N-I958 
N-2002 
N-2602 
N-5152 
N-5201 

, Estimated aver-
'h'ckness of age hydraulic 

length .nterval tested conductivity of 
(feet) interval tested 

(gpd per sq ft) 

22 73 
48 48 
11 84 
53 53 
35 67 
21 70 
30 75 
25 91 
25 70 
41 41 
63 63 
62 62 
62 62 
36 85 
30 88 
5 ... 

60 150 
60 80 
50 70 
60 190 
25 80 
60 70 
50 100 
40 100 
70 llO 
71 110 
62 70 
70 Ho 
99 130 
50 60 
53 90 
62 110 
30 59 
72 72 
52 52 
62 62. 
26 89 
00 60 
40 40 
40 88 
76 76 
52 76 

30 
68 
70 
25 
90 
80 
SO 
50 
50 
60 
31 
40 
50 
70 

140 
150 
128 
40 

210 
150 
210 
140 
190 
150 

SO 
230 
220 
126 

Average... 

800 
900 

'300 
1, 500 
2, 200 
1, 000 
1, 600 
1, 100 

900 
900 

1,200 
1, 000 

750 
1, 200 
1,200 

700 

1, 080 

280 
350 

1,200 
400 
440 

1,-000 
700 
540 
270 
870 

1, 200 
1, 100 

600 
1, 100 
1 ,100  

800 
400 
550 
450 
750 
400 
650 
450 
800 
650 

1, 200 

700 

200 
270 
400 
300 
330 
380 
300 
210 
260 
560 
370 
100 
100 
500 

310 

Source of Information 

Pluhowski and Kantrowitz (1964, p. 161 
Lubke (1964, p. 19). P 

. Pluhovraki and Kantrowitz (1964, p. 16), 
Lubke (1964, pJ19). ' 

and I^antrowitz (1964, p. 16). 
, Do! 
{' Do. 

Do: 
Lubke (1964, p. 19) . 

Do. 
Do. 

. Do. 
Pluhowski and Kantrowitz (1964, p. 16). 

Pluhowski and Kantrowitz (1964, p. 17). 

Swarzenski (1963, p, 17). 
Do. 

Isbister (1966, p. 24). 
Swarzenski (1963, p. 17). 

Do. 
Isbister (1966, p. 24). 

Do. 
Swarzenski (1963, p. 17) 

Do. 
Do. 

Isbister (1966, p. 24). 
Do. 
Do. 
Do. 
Do. 
Do. 

« Pluhowski and Kantrowitz (1964, p. 181 
Lubke (1964, p. 19). V ' P '' 

Do. 
Do. 

Plubdwski and Kantrowitz (1964, p. 181 
Lubke (1964, p. 19). ' P '' 

Do. 
Pluhowski and Kantrowitz (1964, p. 181 

Lubke (1964, p. 19). ' P ' 
Pluhowski and Kantrowitz (1964, p. 18). 

Swarzenski (1963, p. 15). 
Do. 

Isbister (1966, p. 20). 
Swarzenski (1963, p. 15). 

Do. 
Do. 

Isbister (1966, p. 20). 
Swarzenski (1963, p. 15). 

Do. 
Do. 
Do. 

Isbister (1966, p. 20). 
Do. 
Do. 
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As shown in table 2, only two estimates of trans-, 
missivity derived from aquifer teste were available for 
the upper glacial aquifer. Neither of the two. wells 
tested penetrates the highly permeable outwash de
posits that cover most of the southern half of Long 
Island. The only available estimate of the hydraulic 
conductivity of the upper glacial aquifer based on 
aquifer-test data (well S3197, table 2) is from an area 
where moraine! till and lakebed clay deposits are part 
of the upper glacial aquifer. Therefore, the hydraulic 
conductivity value obtained from this test is probably 
less than the average hydraulic conductivity of the 
aquifer. 

Well K1139 in-eastern Kings County is the only well 
tapping the Jameco aquifer for which aquifer-test data 
were available (table 2). The calculated transmissivity 
of the Jameco at this well is about 110,000 gpd per ft 
(gallons per day per foot). If the thickness of the aqui
fer that was tested is assumed to be 80 feet, the average 
hydraulic conductivity for that interval would be about 
1,400 gpd per sq ft (gallons per day per square foot). 

More estimates of transmissivity have been obtained 
from aquifer tests for the Magothy aquifer than for 
any other aquifer on Long Island (table 2). However, 
these estimates are of small thicknesses of the aquifer, 
and these materials probably include the more per
meable parts of the aquifer penetrated by the well. 
Therefore, the estimates of average hydraulic conduc
tivity obtained from these teste are undoubtedly higher 
than the average hydraulic conductivity of the whole 
aquifer. Most of the estimates of transmissivity of the 
Magothy aquifer based on data from aquifer teste range 
from 30,000 to more than 300,000 gpd per ft (table 2). 
Most values of hydraulic conductivity for the materials 
tested range from about 1,000 to 3,000 gpd per sq ft, 
and the average hydraulic conductivity is about 1,700 
gpd per sq ft. 

Average hydraulic conductivities of the intervals 
tested in the Magothy aquifer, as computed by pre
vious investigators from specific-capacity data (table 
3), are considerably less than the hydraulic conductivi
ties calculated from aquifer-test data (table 2). Com
puted hydraulic conductivities of the aquifer in north
ern Nassau and western Suffolk Counties range from 
about 300 to 1,200 gpd per sq ft and average about 
700 gpd per sq ft. These hydraulic conductivities were 
derived from estimated transmissivities divided by esti
mated thicknesses of the aquifer determined from lith-
ologic logs. Because most of these wells probably 
were also screened in the most permeable zones, the 
apparent discrepancy between the average hydraulic 
conductivity values calculated from specific-capacity 
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data (700 gpd per sq ft) and the values calculated from* 
aquifer-test data (1,700 gpd per sq ft) probably is 
related to the different methods of evaluation that were 
used rather than to actual differences in hydraulic 
conductivity. 

Data were available for nine aquifer teste using wells 
that were screened in the Lloyd aquifer (table 2). Lith-
ologic logs of the Lloyd aquifej suggest that the per
centage of clay in the. aquifer increases eastward. This, 
however, does not explain the large difference between 
the hydraulic conductivities calculated in several wells 
in Queens County and well S6434 in central Suffolk 
County. Lusczynski and Swarzenski (1966, p. 19) re
port that a reevaluation of the test for well Q1030 
indicated that tfte average hydraulic conductivity was 
probably only about 500 gpd per sq ft. Furthermore* 
well S6434 possibly was not sufficiently developed to 
obtain a meaningful value for the transmissivity and 
hydraulic conductivity of the Lloyd aquifer from an 
aquifer test The average hydraulic conductivity of the 
Llovd aquifer calculated from specific-capacity data 
(table 3) was about 300 gpd per sqftin Nassau County. 

DERIVATION OF HYDRAULIC CONDUCTIVITY 
AND TRANSMISSIVITY VALUES IN THE 
PRESENT INVESTIGATION 

One of the major objectives of this investigation was 
to prepare maps showing the average hydraulic con
ductivity and trnfismissivity of Long Island's aquifers. 
The method used to develop the hydraulic conductivity 
and transmissivity values mainly involved an analysis 
of specific-capacity and lithologic data. 

THEORY 

Theis and others (1954) suggested procedures for 
using specific-capacity data to estimate transmissivity 
of aquifers by means of the Theis nonequilibrium equa
tion. A convenient form of that equation for this pur
pose (expressed in unite used by the Geological Survey) 
is 

Q T 
7=114.6IV(U)' (4) 

where Q/s=specific capacity of the well, in gallons per 
minute per foot of drawdown, 

<2=discharge of the pumping well, in gallons 
per minute, 

s=drawdown in the pumping well, in feet, 
T= transmissivity of the aquifer, in gallons per 

day per foot, 



WATER-TRANSMITTING 1 

p^(it)=Well function of it =1.87 r* S/Tt ,  
r= distance from the pumping well to the 

point of observation, in feet, 
£=coefficient of storage, expressed as a decimal 

fraction, and 
<=time since pumping started, in days. 

«•' 

The assumptions made ip deriving this formula and 
the sensitivity of the various parameters to changes in 
the magnitude, of other parameters are discussed at 
length by Bredehoeft (1963). 

In this report, equation 4 was used in a modified form 
that was more amenable to the direct use of well data. 
By substituting KL for T and rearranging terms, then 

S=114.6W(u) " (5) 

where K= average hydraulic conductivity of the ma
terials opposite the well screen, in gallons 
per day per square foot, and 

L=length of well screen, in feet. 

Implicit in this substitution is the assumption that the 
length of the well screen is equal to the thickness of 
aquifer material that contributes all the water to the 
well. 

The factor Q / s L  is the specific capacity of the well 
per foot of well screen. Because this factor takes into 
account the length of the well screen, its value for differ
ent wells commonly can be compared more meaning
fully than can specific-capacity values, particularly 
where the lengths of well screens differ considerably. 

Most aquifers are highly anisotropic to fluid flow, 
and the average hydraulic conductivity of an aquifer 
parallel to the bedding generally is many times greater 
than the average hydraulic conductivity perpendicular 
to the bedding. Therefore, in horizontally bedded de
posits, such as those of the Long Island ground-water 
reservoir, most of the flow into a well commonly is de
rived from the materials directly opposite the well 
screen. Thus, the length of well screen, L, generally is 
a reasonable estimate of the, thickness of aquifer that 
contributes most of the water to the wells However, be-
cause of some across-bed flow originating in beds above 
or below a well screen and because some wells are packed 
with gravel which forms a conduit for water from above 
and below the screen,  equation 5 may give values of  K 
that are somewhat greater than the average hydraulic 
conductivity of the materials opposite the well screen. 
In general, the error involved in using equation 5 de
creases as the length of the well screen increases. Except 
for wells with very short screens (for example, less than 
15 feet), the error in average hydraulic conductivity de-

10PERTIES OF AQUIFERS Ell 
, • V 

.termination due to waterientering the well from above 
and below the well screen is generally less than 25 per
cent 

To apply equation 5, a value for the factor 114.6TT(u) 
must also be estimated. By inserting, for the variables 
in the expression 114.6TF(«) in equation 4, the most 
extreme valueq.for conditions that might occur in Long 
Island's aquifers," this expression pras found to range 
from 1,500 to 2,500 and to average fJbout 2,000. In other 
words, 

£=2,000 Q/sL (6) 

is a valid approximation. Equation 6, therefore, was 
Used to estimate the average hydraulic conductivity of 
the materials opposite the screened interval of most 
wells analyzed for this report. 

As outlined in the previous paragraphs, the method 
of pumping-test analysis used in this report differs from 
the approach of previous investigators, who assumed 
that the tested thickness of the aquifer comprised the 
interval between the first "well-defined" clay layers 
above and below the well screen. The approach by pre
vious investigators was not adopted because only a frac
tion of the wells on Long Island have geophysical logs, 
core data, or sufficiently detailed lithologic logs to make 
such an approach generally feasible on an island-wide 
basis. In addition, the present method has the advantage 
that it is quick and requires no judgment regarding the 
nature and extent "well-defined" clay layers. 

In the simplest ruse, if the lithology of the entire 
screened interval of each well was the same and if many 
wells were screened throughout all the different litho-
logies in an aquifer, then a compilation of values cal
culated from equation 6 would give a good estimate of 
the average hydraulic conductivity for the aquifer. In 
many areas, however, the screened intervals commonly 
are comprised of several layers of different lithology 
and, therefore, of different hydraulic conductivity. 
Jenkins (1963) developed a technique Using multiple-
regression .analysis to deal with the problem of mul
tiple lithologies in the screened interval. In this in
vestigation, as is described subsequently in the report, 
a sufficiently large number of screened intervals in each 
aquifer on Long Island are characterized by a single 
lithologic type, so that Jenkins' procedure was not used. 

The lithologic descriptions of the screened intervals 
used in this study were derived mainly from drillers' 
lithologic logs. Therefore, the validity of the proce
dures described in the following section and the accu
racy of the analysis are, at least partly, contingent upon 
the validity Of the assumption that the drillers were 
consistent in their descriptions of the materials* 



HYDROLOGY AND SOME EFFECTS OF URBANIZATION ON LONG ISLAND, NEW YORK 

GENERAL PROCEDURE 

Completion reports were available for about 45,000 
weljs on Long Island in 19(57. However, most of these 
wells are shallow-driven well points, and no iithologie 
and very little hydrologic information is available for 
them. For the purpose of this'study, data were re
corded according to the format shown in table 4 for 
about 2,500 wells for which pertinent data were avail
able. These wells include about 70 percent of all the 
wells that tap the upper glacial and .Tanieco aquifers for 
which pertinent hydrologic information is available 
and more than 80 percent of all known wells that tap the 
Magothy and Lloyd aquifers. Furthermore, these 2,500 
wells included nearly all the large-yield (500 gallons 
per minute or more) wells on Long Island,, 

TABLE 4.—Information recorded for each well 
Information 

Well number... 
Remarks 

Number assigned by the New York State Water 
Resources Commission. The initial letter desig-
nates thc appropriate county—that is, K, Q. N. 
and S refer to Kings, Queens, Nassau, and 
Sunblk Counties, respectively. This numbering 
system has no relation to location. 

Generally well was drilled several months prior 
... to the test. 
One of four principal aquifers on Long Island— 

upper glacial. Jamcco, Magothy, or Lloyd. 
Location of well ,. . . An arbitrary numbering system was assigned to 

the latitude-longitude grid which permitted 
each well to be located within a 2H minute 
rectangle. This rectangle is approximately 2.2 

- ,, , .. _rniles by 2,9 mile's or nearly 8.4 square miles. 
Source.of information... . The source of information was usually a bulletin 

of tho New York State Department of Con
servation, Division of Water Resources, the files 

pate of well-acceptance test. 

Aquifer In which well is 
screened. 

Screen diameter, in inches.. . 
Screen length, in feet......... 
Screened interval, in feet below 

land-surface datum. 
Acceptance test data: 

Duration of test, in hours 
Drawdown in pumping 

well, in feet:: 
Discharge pf pumping 

well. In gallons per 
minute. 

"'""""'I «'• » s.n»wii vs " <e«9UUli,Ch, tlld IIIO 
of the Division, or the files of the U.S. Geo-
lopical Survey. 

Inside diameter. 
The "L" of the Q/tL number. 
The depths of the top and bottom of the well 

screen. 

The.drawdown is generally measured at the end 
of the test; the 'V of the QltLnumber. 

Discharge generally maintained as constant as 
possible throughout the test; the "Q" of the 
Q/$L number. 

Computed from tabulated data. 

Complete drillers' description of the screened.in
terval, and unit thicknesses. 

Drilled depth Is sometimes considerably greater 
than bottom of the well screen. 

Taken mostly from topographic maps; generally 
accurate to within 6 feet, except where location 
of well is not known exactly. 

Estimated from the drillers' log and regional 
geologic correlations. 

Q/iI> number, in gallons per 
minute (per) square foot. 

Lithologic descripttoh(s) of the 
screened interval. 

Depth of well, in feet ... 

Approximate elevation of land-
surface datum at'well loca
tion, in feet above mean 
sea levelv 

Elevation 'of aquifer bound
aries, In feet above or below 
mean sea level. 

The procedures used in this report to obtain estimated 
values of transmissivity and average hydraulic con
ductivity from well data were somewhat similar to those 
described by Bredehoeft (1963). Although the ana
lytical procedures Varied slightly for each of the four 
major aquifers; hydraulic conductivity and transmis
sivity maps were prepared for the aquifers in accord
ance with the following major steps. First, the numerous 
lithologic descriptions of the screened intervals were 
grouped into three general classes : (1) Gravel, sand 
and gravel, and coarse sand, (2) medium to very line 
sand, and sand with silt or clay layers, and (3) clay, 

y, clay, and silty clay, initially, the lithologic de

scriptions were divided into six classes* but the differ
ences between the median Q/sL numbers of each of 
these classes were insignificant; therefore, the broader 
grouping was adopted. Only wells that had sufficient 
information to calculate Q/sL numbers were used in 
this phase of the analysis. The median values for the 
Q/sL numbers^ were determined for each of the three 
lithologic classes .for each ^aquifer* as shown in tables 
5,7.9. and 11. ' f 

The second step in the procedure involved assigning 
hydraulic conductivity values to all the materials en
countered by wells that penetrated of nearly penetrated 
the entire thickness Of each major, aquifer. In this step, 
a'l wells with drillers' logs were used, whether or not 
Q/sL data were available. Each lithologic type in a well 
log was grouped into one of the three lithologic classes, 
each class was assigned a Q/sL number within the range 
set for each aquifer, and a corresponding approximate 
hydraulic conductivity value was calculated using equa
tion 0. The range assigned to each lithologic class for all 
aquifers, except for class 1 of the Magothy and Lloyd 
aquifers, is purposely less than the median Q/sL values 
determined from the lithologic analysis of the screened 
intervals, partly in an effort to reflect the fact that many 
of the drillers' descriptions seem to overestimate the 
coarseness and degree of sorting Of the materials and 
partly because the drillers commonly placed the screen 
in one of the most permeable intervals. Also, the use of 
a range provided latitude for judgment in interpreting 
the hydrologic signflioancc of the individual lithologic 
descriptions in the drillers' logs. Finally, the range ap
plied to each class emphasized Q/sL values from logs 
with tlie best available information, in contrast to the 
computed median values, Which did not take into ac
count the qualify of the logs. 

Inasmuch as virtually no wells were screened in the 
materials assigned to class 3, Q/sL and hydraulic con
ductivity values could not be determined for these ma
terials. However, the very fine materials in this class 
contribute only slightly to the total transmissivity of 
the aquifers, and accordingly, the hydraulic conduc
tivity of class 3 was assumed to be zero. The error in
volved in this assumption was considered to be well 
within the error involved in the overall computations 
of'transmissivity. 

In the third step, the average hydraulic conductivity 
of the materials penetrated by each well (average point 
hydraulic conductivity) was computed by means of 
equations 2 and 3. Where a well did not penetrate the 
entire thickness of the aquifer but did penetrate a sub
stantial part, the computed average hydraulic conduc
tivity was assumed to equal that of the total thickness 
of the aquifer at the well site. 
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The average point hydraulic conductivities then were 
plotted and contoured in the fourth andJinal step (pis. 
1/7.23.33. and fig. 14). Commonly, the point hydraulic 
conductivities. ranged widely, even between nearby 
wells. Thus, the contour lines were drawn to follow the 
general trend of the plotted data; however, their posi
tions were also influenced by available information oh 
the areal changes in litholo|rie character of the aquifers 
in various parts of Long Island. 

Regional transmissivity maps of each aquifer (pis. 
1<7, 2C, SC, and fig. 15) were developed from the aver
age hydraulic conductivity and thickness maps by multi
plying the aquifer thickness by the average hydraulic 
conductivity at a network of points and contouring the 
resulting values. 

HYDRAULIC CONDUCTIVITY AND TRANSMIS
SIVITY OF THE PRINCIPAL AQUIFERS 

UPPER GLACIAL AQUIFER 

The Q/sL numbers of wells screened in the upper 
glacial aquifer range from less than 0.1 to more than 
4.0 gpm per sq ft (gallons per minute per square foot) 
(fig. 7). About three-fourths of the Q/aL numbers in 
figure 7 are between 0.5 and 2.5 gpm per sq ft, and 
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FIGURE 7.—Distribution of Q/xL  numbers of wells screened in 
the upper glacial aquifer. (Average hydraulic conductivity 
of screened intervals approximates 2.000 <j/sL; see text 
discussion.) 

428-752 0—72 2 

the median Q/aL number for all wells tabulated is about 
1.3 gpm per sq ft. Q/aL numbers greater than 2.5 gpm 
per sq ft were commonly determined for wells with 
short screen lengths (15 feet or less) of which the upper 
glacial aquifer (fig. 8) has a larger proportion than 
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FIGURE 8.—Distribution of screen lengths of wells in the 
upper glacial aquifer. 

any other aquifer on Long Island. (Compare figs. 8, 
11, 17, and 20.) Vertical flow components probably 
account for an appreciable part of the discharge from 
these wells. 

Lithologic descriptions of the screened intervals 
were available for most wells that were screened in 
the upper glacial aquifer and for which test data were 
available. Moreover, most of the screened intervals were 
either described as one lithology or the different litho
logic descriptions belonged to a single lithologic class 
as defined earlier. The median Q/aL numbers determined 
for each lithologic class are listed in table 5, along 
with the range in Q/aL numbers assigned to each litho-
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TABLE 5. Assigned rangt of Q/sL numbers and calculated hydraulic conductivity values for selected Hthologie classes in the upper glacial 

Llthologic class 

No. Description 
... v, . . Medtan QnL nam- Assigned range ol Calculated range d( 

" NPm^,cr ber ol screened • QltL numbers hydraulic con-
P/wells intervals (gpni per sq ft) ductlvlty 

(gpm per sq ft) (gpd per sq ft) 

1 Gravel, sand and gravel, and coarse sand 
2 — Medium, fine, and very fine sand, and sand with silt or7 day 

layers. ( 
3 ... Clay, sandy clay, and silty clay 

924 
408 

1. 5 
1. 1 

1. 0-1. 5 
0. 2-0. 9 

2,000-3,000 
400-1, 800 

1 Assumed; see text discussion, 

logic class and the Corresponding range of calculated 
hydraulic conductivity values for each class. 

Lithologic logs from about 620 wells penetrating the 
upper glacial aqiiifcr were analyzed to determine point 
values of average aquifer hydraulic conductivity. These 
wells were fairly well distributed in the subareas of 
Long Island (fig. 9). Although in Kings, Queens, and 
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10 
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FIGURE 0;—-Number of wells for which lithologic logs were 
available for the upper glacial aquifer in the indicated 
subareas in 1967. 

Nassau Counties most wells that were analyzed com
pletely penetrated the aquifer, progressively fewer wells 
penetrated the entire aquifer toward eastern Suffolk 
County. 

A map showing thickness of the saturated upper gla
cial aquifer1 (pi. 1A) was prepared from an unpub
lished map of the September 1965 water table, from 
well logs, and from maps and data contained in several 
reports (Isbister, 1966; Lubke, 1964 ; Perlmutter and 

1 In numerous places on Long Island, deep channels were cut Into 
the Cretaceous deposits and subsequently filled with Pleistocene deposits. 
Along the north shore, the basal deposits have been Included in the 
Jnmeco Gravel by some workers (Isbister, 1960; Swarzenskl, 1963) and 
In the upper glacial deposits by others (Lubke, 1964 : Julian Soren, 
oral commun., 1008). In this report, all the deep burted-valley deposits 
along the north shore have been Included In the upper glacial aquifer. 

Geraghty, 1963; Pluhowski and Kantrowitz, 1964; 
Swarzenski, 1963; Julian Soren, written commun., 
1968) . Maps showing lines of equal average hydraulic 
c o n d u c t i v i t y  ( p i .  1 Z ? )  a n d  e q u a l  t r a n s m i s s i v i t y  ( p i .  1 C )  
were constructed aAording to the procedures outlined 
previously. 

Noteworthy features of the map showing thickness 
of the saturated upper glacial aquifer (pi. 14) are (1) 
the areas near the north shore of the island in which the 
aquifer locally is more than 500 feet thick, and (2) 
the increasing thickness of the aquifer in eastern Suf
folk County, The great thickness near the north shore 
reflects buried valleys in the underlying Cretaceous 
deposits. Buried valleys are not as pronounced near 
the south shore of Long Island. 

The distribution of the lines of equal average hydrau
lic conductivity (pi. IB) reflects to some extent the 
geologic origin of the glacial material oh Long Island. 
Average hydraulic conductivities of 2,000 gpd per sq 
ft and higher occur through much of the outwash-plain 
deposits in southern Queens, Nassau, and Suffolk Coun
ties, Beds of lower average hydraulic conductivity 
(about 1,000 gpd per sq ft) are found in north-central 
Nassau and Suffolk Counties, where the glacial deposits 
contain more silt and clay. 

The trends of the lines of equal transmissivity in the 
upper glacial aquifer (pi. 1C) are similar to the trends 
of the lines of equal saturated thickness (pi. 14). This 
similarity reflects the fact that the variation in thick
ness of the aquifer is generally greater than the varia
tion in estimated average hydraulic conductivity (pi. 
1Z?). The highest values of transmissivity in plate 1C 
are associated with the greatest aquifer thicknesses, 
which occur in the buried valleys along the north shore 
of the island and in central Suffolk County. 

The average thickness, hydraulic conductivity, and 
transmissivity of the upper glacial aquifer in subareas 
of Long Island, as derived from plate 14, B, and are 
listed in table 6. 
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Sutarea 

Stags County-. 

Sueens County 
orthern Nassau County. 

Southern Nassau County. 
Northwestern Suffolk 

County. ,.... ------
Southwestern Suffolk 

County •- - - - - - - •—• 
North central Suffolk 

County 
South central Suffolk 

County...... 

Suhareas studies. 

Area 
(sq ml) 

Average 
total 

thickness 
"(Bet) 

Average 
hydraulic 

conductivity 
(gpdpersqft) 

Average 
transmisslblty 

(gpd per ft) 

69 
•97 
72 

138 

130 
80 

.120 
1 M 

1,400 
1,600 
1,700 
1,900 

180k 000 
120,000 
210,000 
95,000 

136 ''' 160 1.400 230k 000 

- 110 100 1,900 190,000 

264 160 1,600 240k000 

141 120 1.900 230,000 

1,016 120 1,700 200,000 

20 

JAMECO AQUIFER 
About 75 wells are screened in the Jameco aquifer. 

Q/sL numbers of wells screened in this aquifer range 
from less than 0.1 to more than 4.0 gpm per sq ft, 
and the median Q/sL number is about 1.0 gpm per sq ft 
(fig. 10). About one-third of the well screens in the 

(A 15 

10 
UJ 
5 
u. 
G 

5  u j  a  
CO 
'5 
I o 

—7" 1 1 I 
Q/si. number (56 wells) 
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FIGURE 10.—Distribution of Q /sL numbers for wells screened 
in the Jameco aquifer. (Average hydraulic conductivity of 
screened intervals approximates 2,000 Q/shi see text dis
cussion.!) 

compilation (fig. 11) are short (15 feet or less), which 
suggests that vertical flow components probably con
tribute measurably to the discharge of such Wells. 

Lithologic descriptions of the screened interval were 
available for 56 of the wells for which test data were 
available. Generally the material in individual screened 
intervals belonged to a single lithologic class. The 
median Q/sL numbers determined for each lithologic 
class, the range in Q/sL numbers assigned to each class, 
and the corresponding range of calculated hydraulic 
conductivity values for each class are listed in table 7. 

Lithologic logs describing the Jameco aquifer in 109 
wells were analyzed to determine point values of aver
age hydraulic Conductivity. These wells were almost 
evenly distributed in the three counties in which the 
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FIGURE 11.—Distribution of screen lengths of wells in the 
Jameco aquifer. 

Jameco occurs and include more than 90 percent of the 
wells that completely or almost completely penetrate 
the aquifer. The distribution by subarea is shown in 
figure 12. 
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nKIN(-,S NASSAU (OUNTY 
COUNTY 

30 MILES 
J J 

FIGURE 12.—Number of wells for which lithologic logs were 
available for the Jameco aquifer in the indicated subareas 
in 1967. 

A map showing thickness of the Jameco aquifer (fig. 
13) was prepared from well logs and maps and data con
tained in two reports (Perlmutter and Geraghty, 1963 ; 
Julian Soren, written commun., 1968), Maps showing 
lines of equal average hydraulic conductivity (fig* M) 
arid equal transmissivity (fig. 15) were constructed ac
cording to the procedures outlined previously. 

The Jameco aquifer attains its maximum thickness 
of more than 300 feet in a buried valley cut into the 
underlying Cretaceous deposits in southwestern Queens 
County (fig. 13). Generally, the aquifer is thicker in 
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and Geraghty (1963), and Julian Soren (written common., 
1968) 

FIOUBE 13.—Thickness of the Jaineco aquifer. 
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30'Base from U.S. Geological Survey, 1:250 000 series: 
New York, 1957; Newark, 1947 

Hydrology by N. E. McClymonds, 1958 

FIGURE 14.^Estimated average hydraulic conductivity of the Jameco aquifer. 
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30'Basje from'UIS'.'Geological Survey, 1:250 000 series: 
New York, 1957; Newark, 1947 

Hydrology by N7E. McClymonds, 1968 

FIGURE 15.—Estimated transmissivity of tlie .Tameeo aquifer 
Transmissivity lines on this map were develo]*.'<l by combining 
data from figures 13 and 14. The high degree of detail shown 
for the transmissivity lines is not meant to imply a high degree 

of accuracy for transmissivity at any specific location. Rather 
it largely reflects a fairly high degree of accuracy in the 
information shown in figure 13 and only a moderate degree of 
accuracy in the information shown in figure 14. 
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TABLE 7.—Assigned rang» of Q/sL numbers and calculated hydraulic conductivity values for selected lithotogic classes in the Jameco aquifer; 

Ltthologlc das? 

No. Description 

Median QltL num-
Number bcr of screened 
of wells Intervals 

(gpm per sq ft) 

Assigned ranee of 
QltL numbers 

. (gpm persq ft) 
Calculated range 
* of hydraulic 

conductivity 
(gpd per sq ft) 

1_ Gravel, sand and gravel, and coarse sand ...— 37 
2.. __ Medium, fine, and very fine sand, and sand with silt or clay 19 

. layers. 
3 Clay, sandy'clay, and silty clay 

1. 1 
. 9 

0. 8-1. 1 
0. 1-0. 7 

* 0 

1, 600-2,200 
200-1, 400 

——; L 
' Assumed: see text discussion. 

central and eastern Kings County than in southeastern 
Queens and southwestern Nassau Counties. 

The computed average hydraulic conductivity of the 
Jameco aquifer (fig, 14) generally is slightly more 
than 1,000 gpd per sq ft. However, in several small 
areas near the northern boundary of the aquifer, the 
average hydraulic conductivity is about 1,500 gpd per 
sq ft. These areas with more permeable material proba
bly reflect the somewhat coarser materials deposited in 
the narrower part of the buried valley. 

Because the estimated average hydraulic conductivity 
of the Jameco aquifer shows very little areal variation, 
the gross pattern of the lines of equal transmissivity 
(fig. 15) closely reflects the pattern of the thickness 
map (fig. 13). The. maximum transmissivity is about 
300,000 gpd per ft and occurs in southwestern Queens 
County. 

The average thickness, hydraulic conductivity, and 
transmissivity of the Jameco aquifer in subareas of 
Long Island, derived from figures 13, 14, and 15, are 
listed in table 8. The greatest average thickness and 
greatest average transmissivity of the Jameco aquifer 
occur in Kings County, although the maximum trans
missivity occurs in Queens County. 

TABLE 8.—Average thickness, hydraulic conductivity, and trans
missivity of the Jameco aquifer in subareas of Long Island 

Subarea 
Area 

(sq ml) thickness 
(feet) 

Avenge 
hydraulic 

conductivity 
(gpd persq ft) 

Avenge 
transmissivity 
(gpd per ft) 

Kings Count; 
Queens' County. 
Southern Nassau County 

60 
28 
a 

96 
80 
35 

1,300 
1,200 
1.400 

12UO00 
100,000 
60, 000 

Three subareas......... 102 80 1,300 110,000 

MAGOTHY AQUIFER 

Q/BL numbers of wells screened in the Magothy aqui
fer range from less than 0.1 to 3.2 gpm per sq ft (fig. 
16). This compilation includes more than 85 percent of 
all wells screened in the Magothy aquifer for which 
test data are available. More than 90 percent of the 
Q/BL numbers are less than 1.7 gpm per sq ft, and the 
median Q/sL number is 0.6 gpm per sq ft. The screen 

100 

90 

80 

ui 
5 

feSO 
cc 
ui 
oo 
2 40 
D 
Z 

30 

Q/sL number (750 wells) 
Average. 0.68 gppn per sq ft _ 
Median. 0.60 gpm per sq ft 

0 0.5 1.0 1.5 2.0 2.5 3.0 

Q/sL NUMBER. IN GALLONS PER MINUTE 
PER SQUARE FOOT 

FiotmE 16.—Distribution of Q/sL numbers for wells screened 
in the Magothy aquifer. (Average hydraulic conductivity 
of screened intervals approximates 2,000 Q/sL; see text 
discussion.) 

lengths in many of the Magothy wells are greater than 
50 feet (fig. 17), and the average screen length is about 
40 feet. Therefore, the effeets of across-bed flow on the 
Q/sL numbers of most wells screened in this aquifer are 
probably less than in the upper glacial aquifer. 

Lithologic descriptions of the screened intervals were 
available for all 750 Magothy wells with test data. More 
than half of these descriptions consisted of a single 
lithology, and many of the remaining screened intervals 
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FIGURE 17- -Distribution of screen lengths of wells in the 
Magothy aquifer. 

WPIV described as predominantly one lithology. The me
dian Q/sL numbers determined for each lithologic class 
front the descriptions of the screened intervals, the range 
in Q/sL numbers assigned to each lithologic class, and 
the corresponding range of calculated hydraulic con
ductivity values for each class are listed in table 9. 

Lithologic logs describing the Magothy aquifer in 300 
wells were analyzed to determine point values of aver
age hydraulic conductivity. The distribution of these 
Uells (fig. 18) was fairly uniform in Queens, Nassau, 
and western Suffolk Counties, but the number of wells 
for which logs were available is much less in central 
Suffolk County. In addition, the proportion of wells 
penetrating the entire Magothy aquifer becomes pro
gressively smaller proceeding eastward in Suffolk 
County. 

FIGURE 18.—Number of wells for which lithologic logs were 
available for the Magothy aquifer In the indicated 
subareas in 1967. 

V * 1 

A map showing thickness of the saturated Magothy 
aquifer (pi. 2A) was prepared from an unpublished 
map of the September 1965 water table, from well logs, 
and from maps and data contained in several reports 
(Isbister, 1966 ; Lubke, 1964 ; Perlmutter and Geraghty, 
1963; Pluhowski and Kantrowitz, 1964; Swarzenski, 
1963; Julian Soren, written commun., 1968). Maps 
showing lines of equal average hydraulic conductivity 
(pi. 22?) and equal transmissivity (pi. 2£7) were con
structed according to the procedures outlined 
previously. 

The Magothy aquifer thickens gradually toward the 
southeast and attains its maximum recorded thickness of 
about 1,000 feet beneath the barrier beaches in south-
central and southesfrtorn Suffolk County (pi. 2A). The 
aquifer thins markedly and locally is absent in buried 
valleys along the northern shore and in western Long 
Island. . 

The lines designating the highest values of estimated 
average hydraulic conductivity generally occur in the 
northern and northwestern parts of the island (pi. 22?) 
where the aquifer is thinnest and where a basal gravel 
deposit makes up most of the section. The smallest 
values of average hydraulic conductivity occur in the 
south-central and Southeastern parts of the island, 
where the aquifer is thickest. The decrease in average 
hydraulic conductivity towards the southeast is related 
to an increase in the percentage of fine materials such 
as silt and clay in the aquifer in those areas. 

TABLE 9 ^Assigned range of Q/sL numbers and calculated hydraulic conductivity values for selected lithologic classes in the 
' Magothy aquifer 

Lithologic class Number 
of well9 

No. Description 

Median QltL num
ber at screened 

intervals 
(gpm per sq ft) 

Assigned range of 
QltL numbers 
(gpm per si ft) 

Calculated range 
of hydraulic 
conductivity 

(gpd per sq ft) 

1 Gravel, sand and gravel, and coarse sand.. .- - -
2 Medium, fine, and very fine sand, and sand with silt or 

clay layers. 
3 ----- Clay, sandy clay, and silty clay.----------

219 
531 

0. 7 
. 5 

0. 6- 0. 8 
0. 1-0. 5 

1, 200-1, 600 
200-1, 000 

1 Assumed; see text discussion. 
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The transmissivity of the Magothy aquifer (pi. 2 0 )  
tends to increase towards the south and southeast. Al
though the estimated average hydraulic conductivity 
tends to decrease in this direction, the greater percent
age increase in aquifer thickness results in an increased 
transmissivity. The estimated maximum transmissivitv 
of the Magothy aquifer is about 400,000 gpd per ft 
near the barrier beach in iouth-central Suffolk County. 

Average thickness, hydraulic conductivity, and trans
missivity of the Magothy aquifer in subareas of Long 
Island are derived from plate 2A, B, and C and are 
listed in table 10. The average hydraulic conductivity 
for each subarea is lowest in south-central Suffolk 
County (360 gpd'per sq ft) and is highest in Kings 
County (over 600 gpd per sq ft). The average transmis
sivity by subarea is highest in south-central Suffolk 
County (320,000 gpd per ft), where the Magothy 
aquifer is thickest. 

.tydrmdicconductivity, and trans
missivity of the Magothy aquifer tn subareas of Long Island 

Subarea 
A™„ AT?.raF<! Average Average 

/ hydraulic tninsmlssivlty 
(sq ml) thickness conductivity (gpd per ft) 

(leet) (gpd per sq ft) 

Kings County m 
8ueens County.. m 

orlliern Nassau Cduritv. 03 
southern Nassau County. 154 
Northwestern Suffolk 
County_... ... ..... ]so 

Southwestern Suffolk 
County ,15 

North central Suffolk County 254 
south central Suffolk County . 141 

Subareas studied 995 

140 
170 
300 
GOO 

430 

770 
656 
900 

630 
400 
450 
430 

420 

410 
400 
360 

5S0 410 

180,000 
330,000 
360,000 
320,000 

240.000 

LLOYD AQUIFER 

Q/sL numbers of wells screened in the Llovd aquifer 
range from less than 0.1 to 2,1 gpm per sq ft (fig. 19). 
This compilation includes virtually all the wells 
screened in the Lloyd aquifer for which test data are 
available. About four-fifths of the Q/sL numbers are 
between 0.1 and 0.6 gpm per sq f t  and the median Q/sL 
number for all wells is 0.35 gpm per sq ft. Screens of 
wells m this aquifer range from less than 10 to 90 feet 
^ ,T?Si 20)' About one-third of the screens are 
short (15 feet or less) , which suggests that vertical flow 
components may have materially affected the discharge 
of some of these wells. 

Idthojogic descriptions of the screened interval were 
availabJe for all 94 Lloyd wells with test data. Almost 
half the screened intervals were described as one lith-
mogy, and most of the remaining screened intervals 

re described as predominantly one lithology. The 
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FIGURE ^.-Distribution of Q/sL numbers for wells screened 
m the Lloyd aquifer. (Average hydraulic conductivity of 
screened intervals approximates 2,000 Q/sL- see text 
discussion.) ' 

FIGURE 20.-
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SCREEN LENGTH. IN FEET 

-Distribution of screen lengths of wells in the Lloyd 
aquifer. 
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TABLE 11—Assigned range of Q/sL numbers and ealmhUed hydraulic conductivity values for selected lithologic classes in the Lloyd aquifer 

Lithologic class Number 
Median Q/«L num

ber of screened 
Assigned rangeof 
QliL numbers 

Calculated range 
of hydraulic 

No. Description 
ofweils (gpmpersqft) Intervals 

(gpm per sq ft) 
conductivity 

fgpd per sq ft) 

1. 
2 ... 

Gravel, sand and gravel, and coarse sand.......----------
Medium, fine, and very fine sand, and sand with silt or clay 

48 
46 

0. 35 
.30 

0. 3-0. 4 
0, 05-0. 2 

609-800 
100-400 

3 
layers. , 

... Clay, sandy clay, and silty clay — — 
• ' 1 1 0 

—| 
0 

i Assumed; see text discussion. 

median Q/sL numbers determined for each lithologic 
fflagaj the range in Q/sL numbers assigned to each class, 
and the corresponding range of calculated hydraulic 
conductivity values for each class are listed in table 11. 

Lithologic logs in 132 wells tapping the'Lloyd aquifer 
were analyzed to obtain point values of average hy
draulic- conductivity, and most of these wells almost 
completely penetrated the aquifer (fig. 21). Logs from 
only 10 Lloyd wells are available for all of Suffolk 
County, and most of these are in the northwestern part 
of the county. Furthremore the Llyod wells in Nassau 
County are concentrated near the shorelines. 

NOKTHAVKSTKUN 
-SUFFOLK 
COUNTY 

NORTHKKN NASSAU \ 
COUNTY. . V J 

QUEENS 
COUNTY AC. \ ° 

74 
I 

SOUTH 
FORK 

SOUTH CKNTKAL 
SUFFOLK COUNTY 

SOl'THWKSTKUN 
SUFFOLK COUNTY 

^SOUTHERN 
NASSAU COUNTY 

20 30MILES 
J I 

FIOUBE 21.—Number at wells for which lithologic logs were 
available for the Lloyd aquifer in the indicated subareas 
in 1967. 

A thickness map of the Lloyd aquifer (pi. 3A) was 
prepared from well logs and maps and data contained 
in several reports (Isbister, 1966; Lubke, 1964; Perl-
mutter and Geraghty, 1963; Pluhowski and Kantro-
witz, 1964; Swarzenski, 1963; and Julian Soren, writ
ten commun., 1968). Maps showing lines of equal aver
age hydraulic conductivity (pi. 35) and equal 
transmissivity (pi. 3C) were constructed according to 
the procedures outl ined previously. 

The Lloyd aquifer thickens gradually to the south 
and southeast (pi. 34). The maximum recorded thick
ness of about 450 feet occurs beneath the barrier beaches 
in southern Nassau County. The irregular pattern of 
the northern boundary of the aquifer in Queens and 

Nassau Counties indicates erosion of the aquifer before 
deposition of the overlying glacial materials. 

The lines of estimated equal average hydraulic con
ductivity indicat^that the material iu the Lloyd aquifer 
(pi. 35) is^less permeable toward the southeast; how
ever, the position of these lines is based on very little 
well data. 

The lines of equal transmissivity (pi. 3C) exhibit the 
same gross pattern as the lines on the map showing 
thickness and exhibit increasing values toward the 
south. This similarity in pattern reflects the fact that 
the percentage increase in the thickness of the aquifer 
(pi. 34) is greater than the percentage decrease in 
estimated average hydraulic conductivity (pi. 35). The 
maximum estimated transmissivity, 140,000 gpd per ft, 
occurs where the aquifer is thickest in southern Nassau 
County. 

Average thickness, hydraulic conductivity, and trans
missivity of the J.loyd aquifer in subareas of Long 
Island are derived from plate 34, 5, and C and are 
listed in table 12. As noted previously* many of the 
values in table 12 are based on very few well data. 

TABLE 12.—Average thickness, hydraulic conductivity, and trans
missivity of the Lloyd aquifer in subareas of Long Island 

BuDarea Area, 
(sq ml) 

Average 
total 

thickness 
. (feet) 

Average Average 
hydraulic transmissivity 

conductivity (gpd perft) 
(gpd per sq ft) 

Kings County 39 
81 

80 
140 Queens County 

39 
81 

80 
140 

Northern Nassau County 106 200 
Southern Nassau County 164 300 
Northwestern Suffolk 

160 220 County , 160 220 
Southwestern Suffolk 

320 County —.. 116 320 

County. 264 240 
South central Suffolk 

300 County 141 300 

Subareas studied... 1,060 240 

420 
430 
440 
400 

410 

280 

320 

270 

36,000 
60,000 
90,000 

120,000 

90,000 

90,000 

76.000 

80,000 

360 90,000 

COMPARISON OF THE PRINCIPAL AQUIFERS 

Tho curves representing the distribution of Q/sL 
numbers of the four principal aquifers (fig. 22) are of 
roughly comparable slope, but vary in position with 
respect to the ordinate, owing to the different ranges 
and distributions of Q/sL numbers in the different 
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aquifers: Because the Q/sL number is related to the 
hydraulic conductivity of the deposits near the well 
screen, the curves in figure. 22 provide a visual com
parison of the distribution of average hydraulic con
ductivities of what arc, in general, the more permeable 
zones in tile respecti ve aquifers. ' 

CONCLUSIONS 

The principal results of this investigation are a series 
of island-wide maps of estimated average hydraulic 
conductivity and transmissivity for each of the aquifers 
on Long Island (figs. 14 and 15, and pis, IB. C,2B, C, 
and 3B. C). Average values, derived from these maps 
for the mainland ofLong Island, of thickness, hydraulic 
conductivity, and transmissivity for the aquifers are 
listed in table 13. The Magothy aquifer has the highest 
average transmissivity (240,000 gpd per ft) and the 
greatest average thickness (580 feet) of any of Long 
Island s aquifers, although the upper glacial aquifer 
has the greatest average hydraulic conductivity (1,700 
gpd per sq ft). The Lloyd aquifer has the lowest aver-

E23 

.age hydraulic conductivity (360 gpd per sq.ft) and 
lowest average transmissivity (90,000 gpd per ft) of 
the four principal aquifers. The possible errors in these 
values locally may be on the order of plus or minus 50 
percent, and in certain areas, such as the deep buried 
valleys near the. north shore of Long Island, the possi
ble error in t-hp estimates may be greater than 50 per
cent. Despite these possible errors^the mapped values 
are believed to represent a reasonable initial definition 
of the average hydraulic conductivity and transmis
sivity of Long Island's aquifers. 

TABLE n.^Avmge thickness, hydrasdio conductivity, and trans-
missivity of the principal aquifers of Lon,g Island 

[Values were determined tp themainland of Long Islaztd excluding the forks] 

Aquifer Average 
thickness 

(feet) 

Upper glacial ... 
Jameco 
Magothy. 
Lloyd.. 

Average 
hydraiullc 

conductivity 
(gpd per sq ft) 

transmissivity 
(gpd per ft) 

1, 700 
1, 300 

420 
360 

200, 000 
100, 000 
240, 000 

90, 000 

PERCENTAGE OF TOTAL NUMBER OF WELLS FOR WHICH Q/, 
NUMBER EQUALED OR IS LESS THAN THAT SHOWN 

(a_ 
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THOMAS S. GULOTTA 
COUNTY EXECUTIVE JOHN J. OOWUNG. M.O.. Mip.H. 

COMMISSIONER 

FRANCIS V. PABAR. P.B, M.C.E. 
DEPUTY COMMISSIONER 

DIVISION OF ENVIRONMENTAL MEALTN 

NASSAU COUNTY 
DEPARTMENT OF HEALTH 

240 OLD COUNTRY ROAO 
MINEOLA. NEW YORK I I SOI 

R E C E I V E D  

Miss. Diane 'Rube 
NUS Corp, 
Raritan Plaza Three 
Fieldcrest Ave. 
Edison, N.J. 08837 

Re: Public apply Wells Information 

Dear Ms. Ttube: 

Whi0h yOU re"ue!**» public supply veils 

Tte information for the wells within the three mile radius located on the 
* 9iven by the water supply information sheets. A map of 

districts in the county is included to assist you in determining which 
supply serves the various areas. uBuauuuiiiig 

If I can be of any further assistance, do not hesitate to contact me. 

Very truly yours, 

4- Onil' 
Donald H. Myott, P.B/ 
Chief, Office of 
Groundwater Management 
Bureau of Public water supply 

DHMsda 
Ehc. 

® W87 March 17, 1987 

cc*p0f?Anojv 

smTJ G,0:,n 



NASSAU COUNTY DEPARTMENT OF HEALTH 

LONG ISLAND SOUND 

1. Albemon Water Olivia 
2. Btyvilla Village 
3. Bethpage Water Distria 
4. Bowling Gmn Water Distria 
5. Carle Place Water Distria 
8- CitiiensWeter Supply Company 
7. East Meadow Water Distria 
& East Williiton Village 

- 9. Farmingdaia ViUaigt 
10. Franklin Square Water Distria 
11. Freeport Village 
13. Cardan City Village 
13. Garden City Park Water Diitria 
14. Cardan City South Water Diitria 

-—=>15. Glenwood Water District 
18. Hempsnad Village 
17. Hieksvilje Water District 
18. Jamaica Water Supply Company 
IB. Jericho Water Diitria 
20. Levittown Water Diitria 
21. Udo-Point Lookout Water District 
22. Locust Valley Water District 
23. Long Beach City 
24. Long Island Water Corporation 
25. Mahhasset-Lakeviile Water Diitria 
26. Massapeque Water Diitria 

27. Minepla Village 
28. Gien Cove City 
29. New York Water Service • Merrick Division 
30. Old Westbury Village 
31. Oyster Bay Water Dittria 
32. Plainview Wnar Distria 
33. Plandome Village 
34. Port Washington Water Distria 
35. Rockville Centre Village 
.36. Roosevelt Field Water Distria 
37. Roslyn Water Distria 
38. Sends Point Village 
39. Sea Cliff Water Division 
40. South Farmingdale Water Distria 
41. Uniondele Water Distria 
42. Westbury Water Diitria 
i?' W,™P«W»8^«mpitead Gardens Water Distria 
44. Willnton Perk Village 
« A^ W»ter Supply (Cove Neck) 
46. Mill Neck Estates Water Supply 
47- DeForest Drive Association 
48. Split Rock Water Supply 
J®- Glen Core Community Hospital Water Supply 
I?" Planting Raids Arboretum Watar Supply 

' Northeast Farmingdaia Water Distria 

B lank Areas - Parks, Lakes or Served by Private Wells 

12/86 



THOMAS S. GULOTTA 
county cxccunvc JOHN J. OOWUNG. M.O.. M.P.H. 

commissions* 

FRANCIS V. PAOAR. P.E, M.CC 
OCPUTY COMMISSlONIB 

nyis»N or BUVMONMCNTAL HEALTH 

NASSAU COUNTY 
DEPARTMENT OF HEALTH 

240 OLD COUNTRY ROAO 
MINEOLA. NEW YORK I I SOI 

March 23, 1987 

Miss. Diane Trube 
NUS Corp. 
Raritan Plaza Three 
Fieldcrest Ave. 
Edison, N.J. 08837 

Re: Public Supply well Information 
Dear Ms. Trube: 

Ste^Sppiyf® ±nfoi3natiQn ***<* y°* requested for the Village of Efezmingdale 

 ̂s?°n available, I will send you this information for all public water 
J? aeanttae' W I can be of any further assistance. 

Very truly 

Si41 RECEIVED 

Donald H. Myott, 
Chief, Office of 
Groundwater Management 
Bureau of Public water Supply 
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May, 1980 

I 
REMOVAL OF ORGANIC CONTAMINANTS 

' PROM DRINKING WATER SUPPLY 
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GLEN COVE, N.Y. 
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Therefore, the-

the Island is, li 
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greatly affected by contamination of 

Glen s . 
PP ? syst6»' vhxch has a normal 

Of ^DDrOYimatAl,. -*. - ,  ,  .  A 

m -.cc 3 ,  ". ' "  7 r"« i>ea: day 

m3/day) L ^ *"* 8 Killion ^Uons per day (mgd) (30,280 

ver - de • Peak ^ IOOnttlS' COnSi^ (9) 

'•Wdesignated as Duck pond M. Wells KOs 1 and V o 
Rd. wells N„s , a , d 2.-Seaman 

• 2' Mo^an Island Well, aoxbury Well and 
Carney strefi, w e , , .  N o s .  2 0 i  ?  _ y well and 
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> 



capable of delivering more than an ample supply to meet peak 

requirements. However, analyses performed in the summer of 

1977 by the Nassau County Department of Health, indicated 

that the water from Seaman Rd. Well No. 1 and Carney Street 

Wells Nos. 20, 21 and 22 contained trichloroethylene and 

tetrachloroethylene concentrations above New York State's 

maximum allowable limits of 50 micrograns pet liter (ug/1) 

for any one organic contaminant and a total allowable limit 

of 100 ug/1 for all such compounds. Therefore, the use of 

these wells was restricted by the County Seal til Department. 

Faced with the problem of reduced water 

of Glen Cove began evaluating methodsto 

to a -normal 

supply, the 

augment their 

purchase water from adjoining communities until an adequate 

supply could be reestablished. To regain a sufficient supply 

of well water, the City decided on two approached; the drill

ing of new Wells in a non-contaminated area, Undthedefini-

;a treatment system which would render the water in 

contaminated wells usable. 

-v.-; •' 
the the 

Nebolsine Kohlmann Ruggiero Engineers, P.C. (NKRE) for the 

determination of a feasible and economical treatment system. 

with' the U.S. EPA*s Drinfcit^ 

, Municipal Environmental: Research laboratory 
i-v:-?/. >. • •••*• •.-•is. M 



REFERENCE NO. 36 



Uncontrolled 
Hazardous Waste Site 
Ranking System 

A Users Manual 
(HW-10) 

Originally Published in 
the July 16,1982, Federal Register 

United States 
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Agency 

1984 



TABLE 2 

PERMEABILITY OP CEOLOGIC MATERIALS* 

^ A p p r o x i m a t e  R a n g e  o f A a a l g n e d  
Type of Material Hydraulic Conductivity Value 

Clay, coepact till, ahale; unfraccured <10~7 cm/see 0 
aetamorphic and lgneoua rocha 

Silt, loeaa, ailty claya, ailty 10~3 - 10"7 ce/aec 1 
loaaa, clay loaaa; leaa peraeable 
Ilaeacone, dolomites, and aandatone; 
moderately permeable till 

Pine aand and ailty aand; aandy 10~3 - lO-3 em/aec 2 
loaaa; loamy aanda; moderately 
peraeable liaeetpna, dolomitea, and 
aandatone (no karat); noderately 
fractured lgneova and aetamorphic 
rpcka, aome coarae till 

Gravel, aand; highly fractured »10"3 em/aec 3 
igneoua and aetamorphic rocka; 
peraeable baaalt and lavaa; 
karat liaeatone and doloaite 

'Derived from: 

Davia, S. M., Porealty and Petaeablllty of natural Materlala in Floy-Through 
Poroua Media, R.J.M. Detfeet ed., Academic Preaa, Mew Tork, 1969 

Preeze, R.A. and J.A. Cherry, Groundwater. Prentice-Hall, Inc., Hew York, 1979 

15 
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New York State Department of Environmental Conservation 
Wildlife Resources Center 
Delmar, NY 12054 

Mr. David j. Grupp 
NUS Corporation 
Fieldcrest Avenue 
Raritan Plaza III 
Edison, NJ 08837 

Dear Mr. Grupp: 

D E C E I V E D  

APR 16081 

Henry Q. Williams 
Commissioner 

SINT TJ 

April 10, 1987 

We have reviewed the Significant Habitat Program and the Natural 
Heritage Program files with respect to the proposed project in the Town 
of Oyster Bay, Nassau County, NY. 

We have identified the following potential concerns: 

*6ne Mile Radius* 

RarePlants 

fri?o™OChia serPentaria " Virginia snakeroot. This was last collected 
in 1879 in the vicinity of Glen Cove, NY. This is listed as "SH", State 
Historical, by the NY Natural Heritage Program. This means that rib 
extant sites are known but that it may be rediscovered. 

*Two Mile Radius* 

Rare Plants 

1fn?!°?hl\serpentaria - Virginia snakeroot. This was last collected 
in 1915 m the vicinity of Sea Cliff, NY. 

Asclepias variegata - White milkweed. This was collected in the 
vicinity of Glen Cove, NY; however, no date was recorded. It is listed 
SJ « !' critically imperiled in NYS because of extreme rarity, by the 
NY Natural Heritage Program. 

Significant, Habitats 

H?.30:??9 " Hempstead Harbor. This area has been designated as a 
Significant Coastal Fish and Wildlife Habitat" by the NYS Department of 

New York Natural Heritage Program is supported in part from Return 

A Gift To- Wildlife contributions and by The Nature Conservancy 



State under Policy 7 of the Waterfront Revitalization and Coastal 
Resources Act of 1981. It is considered one of the 10 most important 
waterfowl wintering areas on the north shore of Long Island, most noted 
for scaup, canvasback and black ducks. In addition, the bay provides 
nursery and feeding habitat for striped bass, scaup, bluefish, Atlantic 
silverside, menhaden, winter flounder and blackfish. 

*Three Mile Radius* 

Rare Plants 

Corydalis flavula - Yellow harlequin. This plant was last collected in 
1907 in the vicinity of Manhasset Neck on the west side of Hempstead 
Harbor. It si listed as "SI" by the NY Natural Heritage Program. 

Silene caroliniana va. pensylvanica - Wild pink, this plant was 
confirmed in 1986 in Locust Valley near Forest Avenue and Bayville Road. 
It- is listed as "S3," rare in NY State, by the NY Natural Heritage 
Program. 

Significant Habitats 

SW 30-009 - (see description above) 

SW 30-005 - Dosoris Pond and SW 30-006 - adjacent woodlands. Dosoris 
Pond is a relatively large, protected brackish pond, rare in Nassau 
County. The woodlands and wetlands surrounding the pond support several 
heron spp. as feeding and occasionally breeding habitat. 

SW 30-011 - Estate lands south and east of Glen Cove. This general area 
supports a variety Of wildlife including several amphibians and 
wintering waterfowl concentrations. Spotted salamander^ a State listed 
special concern species, has been reported from an area near Matinecock. 

SW 30-013 - Glen Cove to Mill Neck Bay Waterfowl Area. This offshore 
area is most noted for wintering scaup, mallard, Canada geese and black 
ducks. More information concerning these sites may be available from 
the following sources: 

Protected Significant Coastal Fish and Wildlife Habitats 

SW 30-009 - Mr. Thomas F. Hart 
Hempstead Harbor NYS DOS 

162 Washington Avenue 
Albany, NY 12231 
(518) 474-3642 



Hare Plants 

Dr. Steven Clemants 
NY Natural Heritage Program 
Wildlife Resources Center 
Delmar, NY 12054 
(518) 439-7488 

or 
Mr. Robert Zaremba 
The Nature Conservancy 
P.O. Box 72 
Cold Spring Harbor, NY 11724 
(516) 367-3225 

Significant Habitats 

Wildlife Manager 
NYS DEC 
SUNY @ Stony Brook - Bldg. 40 
Stony Brook, NY 11790 

751-7900 

Our files are continually growing as new habitats and occurrences 
or rare species and communities are discovered. In most cases, 
site-specific or comprehensive surveys for plant and animal occurrences 

bfen conducted. For these reasons, we can only provide data 
which has been assembled from bur files. We cannot provide a definitive 
statement on the presence or absence of species, habitats or natural 
communities. This information should not be substituted for on-site 
surveys that may be required for environmental assessment. 

If this project is still active one year from now we recommend that 
you contact us again so that we may update this response. 

ei for data the New York Natural Heritage Program and 
the Significant Habitat Program are now being consolidated. When 
requesting information from our files please include a brief description 
of the proposed project and a photocopy of the appropriate topographic 
quadrangle(s) with the site or sites identified. All requests should be 
addressed as follows: 

ATTN: Information: Services 
Significant Habitat Unit 
NYS Dept. of Environmental Conservation 
Wildlife Resources Center 
Delmar, NY 12054-9767 



Our Phone nuober Is (518)039-7486. Please eake a note of these 

contact us"" * °' **»** "**"">0, please do not hesitate to 

' V' ' n r 
. '*T> iw r 

JoTin W. Ozard 
Senior Wildlife Biologist 
Significant Habitat Unit 

cc; H. Knoch 
T. Hart 
S. Clemants 
R. Zaremba 

JWOrsjs 
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New York State Department of Environmental Conservation 
Wildlife Resources Center 
Delmar, NY 12054 

March 10, 1988 Thomas C. Jorilrig 
Commissioner 

Ms. Susan Kennedy 
NUS Corporation 
1090 King Georges Post Road 
Suite 1103 
Edison, NJ 08837 

Dear Ms. Kennedy: 

We have reviewed the Significant Habitat Program and the Natural 
Heritage Program files with respect to your project in the Town of 
Oyster Bay, Nassau County, New York. 

We have acquired no new information regarding Significant Habitat 
Areas 30-005, 30-006, or 30-009 since we sent the letter dated April 10, 
1987 describing these areas. We do have two additional rare plant 
occurrences on the Hicksville quadrangle: 

Cyperus odoratus was collected in 1987; it is ranked G5 S2S3 by the 
New York Natural Heritage Program (see enclosed explanation of 
ranks). 

Magnolia virginiana was observed in 1985; it is ranked G5 SI, 
critically imperiled in New York State because of extreme rarity, 
by the New York Natural Heritage Program. 

Our files are continually growing as new habitats and occurrences 
of rare species and communities are discovered. In most cases, 
site-specific or comprehensive surveys for plant and animal occurrences 
have not been conducted. For these reasons, we can only provide data 
which have been assembled from our files. We cannot provide a 
definitive statement on the presence or absence of species, habitats or 
natural communities. This information should not be substituted for 
on-site surveys that may be required for environmental assessment* 

If this project is still active one year from now we recommend that 
you contact us again so that We may update this response. " ^ 

, '? V/ 

New York Natural Heritage Program is supported in part 

by The Nature Conservancy 



If we can be of further assistance please do not hesitate to 
contact us. 

CR: jp 
Encs. 
cc: H. Knoch 

Sincerely, 

CtA,tf 

Carol Reschke 
Community Ecologist 



EXPLANATION OF RANKS AND CODES 

New York Natural Heritage Program (NYNHP) Ranks 

Each element has a global and state rank, the global rank reflects the 
rarity of the element throughout the world and the state rank reflects the 
rarity within New York State. Infraspecific taxa are also assigned a taxon 
rank to reflect the infraspecific taxon1s rank throughout the world. 

GLOBAL RANK 

G1 = Critically imperiled globally because of extreme rarity (5 or fewer 
occurrences, or very few remaining acres, or miles of stream) or 
especially vulnerable to extinction because of some factor of its 
biology. 

G? • Imperiled globally because of rarity (6 - 20 occurrences, or few 
remaining acres, or miles of stream) or very vulnerable to 
extinction throughout its range because of other factors. 

G3 = Either very rare and local throughout its range (21 to 100 Occurrences), 
or found locally (even abundantly at some of its locations) in a 
restricted range (e.g. a physiographic region), or vulnerable to 
extinction throughout its range because of other factors, 

GA — Apparently secure globally, though it may be quite rare in parts of its 
range, especially at the periphery. 

G5 — Demonstrably secure globally, though it may be quite rare in parts of 
its range, especially at the periphery. 

~ Historically known, with the expectation that it might be rediscovered. 
GX = Species believed extinct. 
GU *• Status unknown. 

STATE RANK 

51 - Typically 5 or fewer occurrences, very few remaining individuals, acres, 
or miles of stream, or some factor of its biology making It especially 
vulnerable in New York State. 

52 •» Typically 6 to 20 occurrences, few remaining individuals, acres, or 
miles of stream, or factors demonstrably making it very vulnerable in 
New York State. 

53 — Typically 21 to 100 occurrences, limited acreage, or miles of Stream in 
New York State. 

Si « Apparently secure in New York State. 
S5 • Demonstrably secure in New York State, 
SH «« Historically known from New York State, but not seen in the past 15 

years. 
SX •» Apparently extirpated from New York State. 
SE = Exotic, not native to New York State. 
fw = ?tate ̂ ePort °nly. no Verified specimens known from New York State. 
SO = Status in New York State is unknown• 

TAXON RANK 

The T-ranks are defined the same Way the Global ranks are but the T-rank 
.refers bo the rarity of the subspecific taxon not the rarity of the 

species as a whole. 

iadlcates a question exists whether or not the taxon is a good 

taxonomic entity. 8 

A ? indicates a question exists about the rank. 



5* 

Federal Status 

The Federal Status listed in this report is from the Federal Register 
(U. S. Fish and Wildlife Service 1985). 

(blank) • No federal status. 
LE » Taxa formally listed as endangered. 
LT = Taxa formally listed as threatened. 
CI = Candidate, category 1—Taxa with sufficient information to list as 

endangered or threatened, 

C2 - Candidate, category 2--Taxa which may be appropriate for listing but 
for which more data are needed. 

I t  Z  l a X S  COnsidered extinct by the U. S, Fish and Wildlife Service. 
3B = Taxa no longer considered taxonomically distinct by the 

!j* S' Rish arid Wildlife Service and thus not appropriate for listing. 
3C = Taxa shown to he more abundant, widespread, or better protected than 

previously thought and therefore not in need of official listing. 
a Taxa possibly extinct, 

Taxa thought to be extinct in the wild but extant in cultivation. 

New York State Museum 
Plant Rarity Rank 

E r- Endangered (the species is in danger of extirpation from New York) 
V = p f?atened ;the sPecies *s threatened with endangerment in New York) 
x • Extirpated (the species is probably extirpated from New York) 
~ Commercially exploited (the species is threatened by collecting for 

R ,Rare' Recorded 15 times or fewer in the State (or up to 20 times with 
known cases of extirpation) 

1 « The highest recommended priority for protection, based on overall rarity 
and endangerment in the nation. 

\ I s®?0"d highest priority, based on the above criteria. 
~ p^orifcy iist: native plants known to have occurred in New 

York State five times or fewer (up to nine historical sites where 
some are known to be extirpated); sites harboring these species 
should be preserved if possible, especially in cases where more 
than one rarity is present. 

New York State Plant Protection Status 

PI ante if",1" 5hiS ®oliumJ Jnditcates that the plant is on the Protected Native 
Plants list and protected by New York State Law. 



New York State Animal Protection Status 

E » Endangered Species: any species which meet one of the following criteria: 
1) Any native species in imminent danger of extirpation or extinction 

in New York. 
2) Any species listed as endangered by the United States Department of 

the Interior, as enumerated in the Code of Federal Regulations 
50 CFR 17.11. 

T " Threatened Species: any species which meet one of the following criteria: 
1) Any native species likely to become an endangered species within 

the foreseeable future in New York. 
2) Any species listed as threatened by the United States Department of 

the Interior, as enumerated in the Code Of Federal Regulations 
50 CFR 17.11. 

i'. - Special Concern Species: those species which are not yet recognized as 
endangered or threatened, but for Which documented concern exists 
for their continued welfare in New York. Unlike the first two 
categories, species of special concern receive no additional legal 
protection under Environmental Conservation Law Section 11-0535 
(Endangered and Threatened Species). 

? • Protected wildlife: wild game, protected wild birds, and endangered 
species of wildlife as defined in the Environmental Conservation Law. 

U = Unprotected: the species may be taken at any time without limit; however 
a license to take may be required. 

G » Game: any of a variety of big game or small game species as stated in the 
Environmental Conservation Law; many normally have an open season for at 
least part of the year, and are protected at other times. 
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PAGE DATE 02/04/87 
NATIONAL REGISTER OF HISTORIC PLACES INDEX BY PROPERTY LOCATION 

Property Name (Other Name) multiple Name). Address/Boundary 
CERTIFICATION/ 
DATE CERTIFIED 

KEY; 

STATE 

St . 
80.002577 

NEU YORK 
Albany Count y 

Albany 
Abrams, Building 

55-57 S. Pearl 
Reference No 

Albany Academy 
(Joseph, Henry House > 

Academy Park 
Reference No 71000515 

Albany City Hall 
Eagle St. at Hal den Lane 
Reference No 72000812 

Albany Institute of History and Art 
135 Washington Ave. 
Reference No 70001202 

Albany Union Station 
E side of Broadway Retween Columbia and Steuben Sts 
Reference No. 71000516 

Arbor Hill Historic District--Ten Broeck Triangle 
.("See- Also:Arbor Hill Historic District—Ten Broeck Tria 
ngie (Boundary Increase!;Ten Broeck Nans ion) 

Irregular pattern along Ten' Broeck St. from Clinton Ave 
. to Livingston, Ave. 
Reference No. 79001564 

Arbor Hill Historic District—Ten Broeck Triangle LBoun 
dary Increase) 
(See Also:Arbor Hill Historic District—Ten Broeck Trie 
ngle'l 

Roughly Ten Broeck PI , 1st, 2nd, and Swan Sts 
Reference No 84003865 

Arnold, Benjamin Ualworth. House and; Carriage House 
(PH0092111 

465 'State St., and 307: Uashlngton Ave 
Reference No.. 82003342 

'Cathedral of All Saints 
S. Swan St. 
'Reference No. 74001,213 

Cathedral of the Immaculate Conception 
125 Eagle St 
Reference 'No 76001203 

Center Sqdare/Hudson-Park Historic District 
Roughly bounded by Park Ave , State, Lark and S. Swan S 
ts . 
Reference No. 80002578 

Cherry Hill 
S Pear 1 St between 1st and Hr Carthy Aves 

Listed 
02/14/80 

Listed 
02/18/71 

Listed 
09/04/72 

Listed: 
07/12/76 

Listed: 
02/18/71 

Listed 
01/25/79 

L ist ed' 

09/29/84 

Listed 
07/26/82 

L i sted 
07/25/74 

L isted 
06/08/76 

Listed 
03/18/80 

Listed, 
02/18/71 



Johnsvtlle on NY 5 
78000859 

Roslyn Rd. , At lan 

Palatine yri.ogt r'ne.ignt nouse 
IE of Pal at i no Rridgt on NY 5 

Reference 'No 7300.1 £08 
St . Johns vi l.le 

Fort Klo.ck; 
S  m l .  E or St 

Reference No 
Nassau County 
Cove Neck 
Roosevelt, Janes Alfred, Estate 

tYe11owbanks) 
360 Cove Neck Rd. 
Reference No. 79001592 

East Ullllston 
East Ullllston Village Historic District 

Roughl y bounded by E. Uil11st on Ave 
ta Ave. and; Village Green: 
Reference No. 85001603 

Flower Hill 
Denton, George 'U. , House 

West Shore; Rd. 
Reference No. 85001937 

Garden City 
Old Nassau County Courthouse. 

ISSOFranklln Ave. 
Reference No. 78001863 

Stewart, A. ,T., [Era Buildings 
4th;, 5th, and 6th Sts., Cathedral and Cherry Valley Ave 
s:. ' 

Reference; No. 78001864 
Glen; Cove 
Uootworth Estate 

77 Crescent Beach Rd 
Reference No. 79001593 

Great Neck Plaza 
Grace and ThoaaBton Buildings 

1)1 Middle Neck Rd. and 8 Bond St. 
{Reference No 78001:865 

Creenvale 
Toll Gate House 

'Northern Blvd. 
Reference :No. 77000958 ' 

Heapstead 
St. George ' s Church 

.3119 Front St . 
Reference No. 7300:1 £ 11 

Hlcksvllle 
Heltz Place Courthouse 
(Hicksvi1 Is Village Hall) 

Heltx PI. 
Reference No. 74001863 

Lattingtown 
Aldrod, John E.» Estate 
COrastoniSt. Josephat's Monastery) 

Lattingtown Rd. 
Reference No. 79001594 

Lawrence 
Rock Hall 

199 Broadway 
Reference No 76001:830 

Locust Valley 
Matinecock: Friends Meetinghouse J 

Piping Rock and Duck Pond Rds 
Reference; No. 76001831 

Long Beach 
Granada Towers 

310 Riverside Blvdv 

C lk lVU 

03/07/73 

Listed; 
11/88/78 

Listed: 
05/17/79 

Listed 
07/18/85 

Listed 
08/89/8S 

Listed 
08/17/78 

Listed 
11/14/78 

L i St ed: 
05/17/79 

Listed' 
18/14/78 

Listed 
08/16/77 

L1st ed 
03/07/73 

Listed 
07/30/74 

Listed 
08/03/79 

Listed 
11/21/76 

Listed 
07/19/76 

Listed 



on; Comsunity Dr 
77000953 

31 o: Riverside Blvd. 
Reference No 84002750 

Hanhasset 
Onderdonk, Horatio Gates, House 

1471 Northern Blvd 
Reference No. 80002661 

Valley Road Historic District 
S of Hanhasset 
Reference No, 

Hassapequa 
Grace Church. Complex (oldl 

Herrick and Dover Rds. 
Reference No. 83001713 

Hi 1Ineck 
Dodge, Lillian Sefton, Estate 
(Sefton Hanor.Hill Neck Hanor Lutheran School 
eaf I 

Frost Hill ,Rd>. 
Reference No. 79001595 

Huttontown Vicinity 
Hoore, Benjaaln, Estate 
(Chelsea! 

N of Huttontown on NY 25A 
Reference No. 79001596 

North Neapstead 
Saddle Rock Grist Hill 

CLong Island Wind and Tide Hills TR] 
Grist Hill Lane and, Little Neck Bay 
Reference No. 76o0;!866 

Oyster Bay 
Adas-Derby House 

166 Lexington Ave, 
Reference No. 79001597 

Beekaan, James Ui11iam, House 
("The Cliffs"I 

West Shore .Rdi. 
Reference No. 73001212 

Elawood 
(Young,Thomas F.,Estate! 

E side of Cove Rd. 
Reference No. 75001200 

First Presbyterian Church of Oyster Bay 
E. Haln St. 

Reference No. 76001:232 
Raynhaa, Hall 
(Townsend Honestead! 

20 U Haln St. 
Reference No. 74001264 

Seauanhaka Corinthian Yacht Club 
Centre Island: Rd. 
Reference No. 74001265 

Swan, Edward H., House 
Cove Neck Rd. 
Reference No. 76001233 

Planting Fields Arboretum 
U of Oyster Bay on Plant ing Fields Rdi 
Reference No. 79001:598 

Oyster Bay, Long Island 
Sagamore Hill National Historic Site 
(Sagamore Hill! 

End of Cove Neck Rd. 
Reference No. 6.6000096 

Port Uashington 
Hain Street School 

Haln and S. Uashing,t.oo St 
Reference No 83001714 

for the 0 

05/31/84 

Listed: 
04/16/80 

Listed 
04/08/77 

Listed 
06/30/83 

Listed 
07/22/79 

Listed 
05/14/79 

Listed 
12/27/78 

Listed 
05/17/79 

Listed 
12/12/73 

Listed 
04/03/75 

Listed 
12/12/76 

Listed 
06/05/74 

Listed 
01/08/74 

Listed 
05/24/76 

Listed' 
01/2S/79 

Li st sd 
10/IS/66 

'Listed 
02/10/83 



Sands-

Sousa, 

-Uillets Honest sad 
336 Port Washington Blvd 
Reference No. 85002-<25 

John'Philip, House 
14 Hicks Lane, Sands Point 
Reference No. 66000532 

Post Washington 
Dodge, Thomas,, Honest cad 

SB Harbor Rd. 
Reference No. 8600I3B? 

Rosiyn 
Eastnan Cottage 

CRoslyn Viliage HRA1 
130 Hot t Aye. 
Reference No.. 86002635 

Hicks Lubber Company Store 
CRoslyn Village NRAI 
1345 Old Northern Blvd. 
Reference No. 86:002636 

Hain Street Historic District 
:Hain St. frond. Hempstead Tpke. to E. Broadway, 
ing Tower St. and portions of Glen Ave and! Paper 
Reference No. 74001:266 

Rosiyn Grist lil 11 
CRoslyn Village NRAI 
134? Old Northern Blvd:. 
Reference No. 86002638 

Rosiyn National' Bank and Trust 
CRoslyn Village NRAI 
1432 Old Northern Blvd'. 
Reference No. 86002630 

Rosiyn Savings Bank Building 
CRoslyn Village NRAI 

1400' Old; Northern 'Blvd. 
Reference No. 86002640 

Rosiyn Village Historic District 

Listed 
09/i0/85 

Listed 
10/15/66 

Listed 
06/26/86 

Listed 
10/02/86 

Listed 
10/02/86 

Listed: 
ihclud 01/21/T4 
Hi 11 Rd. 

Listed' 
10/02/86 

Company Building Listed 
10/02/86 

Listed 
10/02/86 

•See AlsoHalnStroet Historic District> 
LRoslyn Village Historic District] 

Roughly bounded by Old Northern' Blvd. 

Determined 
Eligible 
08/20/86 

oadway Sts., Hain. Glen Ave. 
Reference No. 86002650 

Titus, Uillot, House 
CRoslyn Village iNRAl' 

1441: Old Northern Blvd. 
Reference No. 86002652 

Trinity Church Complex 
CRoslyn' Village NRAI 
Northern Blvd. 
Reference No. 86002653 

Uarner, Samuel Adams, House 
CRoslyn Village HRAl 

I RatIroad: Ave. 
Reference No. 86002654 

Rosiyn Harbor 
Cedarmere—Clayton 'Estates 

Bryant Ave. and Northern B:l;vd. 
Reference No 86002634 

Valley Stream 
Pagan^FletCher House 

127 Hendrickson Ave. 
Reference No. 83001715 

Uantagh 
Uantagh Railroad Complex 

I 700 Uantagh. Ave . 
Reference No. 83001716 

Vernon and: E. Br 
and Tower St. 

Listed 
I 0/02/86 

Listed 
j 0/02/86 

Listed 
10/02/86 

Listed 
00/20/86 

Listed 
09/08/83 

Listed 
06/30/83 

U p R t h l l P V  V i r i n i t u  



Uestbury Vicinity 
Old Uestbury Gardens 

(Phipps.'John 8 lEitatvjUfstbury iHoutt) 
- 71 Old Uestbury Rd. 

iRtrirtnct No. 76001234 
Now York: County 

Listed 
11/08/76 

St 
Hahhattan Bridge 

Spans; East River, between Front and Canal 
Rofarone* No. 83001694 

Washington Bridge 
Between Aastardea and Undercliff Aves 

Reference NO. 83001645 
New York 

75 Hurray Street Building 
75 Nurray iSt. 

Reference No. 73001213 
ANBROSE 11lghtahip) 

(U.S. Lightship No. 87) 
Pier 16;, East River, Nanhattan 

Reference: No. 84002758 
Adairat's House 

(Coaaandlng General's Quarters:) 
Governors Island 

Reference No;. 72000860 
Alwyn Court Apartaents 

180 M. 58th St. 
Reference No. 7900:1599 

Aaerlcan Fine Arts Society 
(Art 8t udSnta League) 

815 U. 57th St. 
Reference No. 80002662 

:A"»rican Huseun Of 'Natural History 
Central Park Oast and 77th St. 

'Reference No. 7600)235 
Aaerican Radiator Bulilding 

1Aaerlcan Standard Building;) 
40—52 U. 40th St. 

Reference No. 80002663 
Aaerican' Stock 'Exchange 

86 Trinity PI. 
Reference :No. 7800:1867 

Aaaterdaa Theater 
(The New Aaaterdaa Theater, Rooftop Theater 6 Aerial 6a 
rdens;The Now Aaaterdaa BgNew Aasterdaa Theater. Rooftop 

214 ll. 42nd St . 
Reference No. 80002664 

Ansonia Hotel 
8101—2119 'Broadway 

'Reference No. '80002665 
Apartaent at 1261 Hadison Avenue 

1261 Hadison Ave. 
Reference No. 82001185 

Apollo Theater 
253 U. 185th St. 

Reference No. 83004059 
Appellate Division Courthouse of New York State 

(Appelate Division of the Supreae Court of the State of 
New York, First Departaent) 

27 Hadison Ave. 
Reference No. 82003366 

Apthorp Apartaents 
2201—2219 Broadway 

Reference No. 7800)868 
Arthur, Chester A,. House: 

123 Lexington Ave.. 
Referenr* Mo (,(nnfir14 

Listed 
08/30/83 

'Listed 
09/22/83 

Listed 
04/03/73 

Listed 
09/07/84 

Listed 
07/24/72 

'Listed 
12/26/79 

Listed 
05/06/80 

Listed' 
06/24/76 

Listed 
05/07/80 

Listed 
Q6/0?/78 

Listed 
01/10/80 

Theater I 

Listed 
01/10/80 

Listed 
10/29/82 

Listed 
11/17/83 

Listed 
07/26/82 

Listed 
01/30/78 

Listed 
10/15/66 
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NUS CORPORA T/ON AND SUBSIDIARIES TELECONNOTE 

CONTROL NO: d2~ DATE: 

t % ,  ' f g - f  
TIME: 

/¥iO 

DISTRIBUTION: 

BETWEEN: Of: oJtXL, 

Asy$1>£C 
PHONE: 

(576 ) ?5"/-7^r 

AND: 

yi. aJL-

DISCUSSION: 

îo - - /> Pji si Carikf 

sJl*. *b> 7V 3 A*, "f C£-L-«"»~ /Pcr*J! N 3 

'  rlf^ lit ~3)-

fontf- itf<^ if j-f 

^|rti-> rf ir ivvy (Lr*<P C*4-*.£+sr-£. ZIP ** * 

*7?\sl . *2s* ,-> * s*~ J?̂ JLsijt. 

/***» srr*̂ ,; oJL,̂ .̂  
(7  ̂

A ,̂ r*̂  snrt. rfm ,— < y y £ £  * 1 ^ * ,  

sis -> , 

y 

irft^uagafc 

ACTION ITEMS: 

NUS 067 REVISED 0685 
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NUS CORPORATION AND Si UBS/DfARi Jn
 

Jo
 

; TELECON /VOrTj 

CONTROL NO: % 168'02 - ST 

AsYft.S$lZ 

DATE: 

/* f f  r f t*  
TIME: 

/o^o f_ 
DISTRIBUTION: ;1= -

BETWEEN:. 

9&i • dhy-L ê̂  
0F: Ouajt̂  

igu<. Cffuk-Jt^ f4uJL& /*j£. 
PHONE: 

K>*)^35*-3^?3 
AND: — — —— 

-^bOL. 

DISCUSSION: 

&{*4AX<4l- fif %-/r -J- ftP 
/  " - *  7 ,  "  t n  , r  '  —  

TU d&-Jj r 

y Tfajta* Z)j  ̂ *-«-

£\l«t*&r*r<f£t UtOtL C-> ' * -A * •— T~ft̂ . v — 

. *f -̂_ '. (/ v - is 
7< YMrrr^fltl, &kr /-. / t ~ /& &J«> &L*£ .c#*̂   ̂;£& 

u*£fi, 

J Pd-t*r4̂  

^8 *•*. 

en-
^ # a 

ACTION ITEMS: 

V ~ 

NUS 067 HEVQCO 0686 


